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ABSTEACT ' • 

This document presents an abbreviated report of the 
evaluation and impact assessment of 11 experimental projects funded 
by the National Science Foundation (NSF) in FY 1974 and FY 1975 to 
increase. the number of vomen engaged in science-related careers. The 
report includes a description of the evaluation methodology used, 
project summaries, program observations and comparative analysis. A 
brief project description,^ along vith conclusions and 
recommendations, is given for each project'^ Pour appendices aire, 
included: (1) Alternative Interventions; (2) Film Bibliography; (3), 
Selected Bibliography; and t^)' Selected Annotated Bibliography. 
(HA) • . ^ 
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EXECUTIVE SUMMARY 



This report contain^ the evaluation ahd liopact assessment of 
11 experimental projects funded by the National Science Foundation 
In FY 197A and FY 1975 In an attempt to increase ^he number of women 
engaging in science-related careers. The report assesses both the ^ 
individual projects and tlje collection of projects as a whole. The 
projects <^were conducted at: University of Kansas, Policy Studies in 
.Education, Queensborough College, the University of Missouri at 
Kansas City, Rosemont College, Massachusetts Institute of Technology, 
. two at Michigan Technological University, American College Testing 
and *the University of - Oklahoma. An addendum of the report will be 
prepared for Mary Baldwin College, the only project not yet completed. 

Ctiapter 1 describes the evaluation methodology used by the 
Denver Re'search Institute. The methodology included an assessment 
of project documents, site visits, a participant impact survey, and the 
utilisation of an evaluation form completed by both DRI and the project 
directors. The chapter also describes the difficulty jln conducting . 
the evaluation because of the many different internal evaluation 
Instruments developed and used by the projects. In addition, »the 
design of some of the projects for internal evaluation was not ade-. 
quat^ ta permit definitive conclusions. 

Chapter II of the f^ull report contains a synopsis of each 
of the, projects . Each synopsis contains a description of the proj- 
ifepy'as it wvas originally conceived,' the project as it: was actually 
implemented, obstacles to prc^ject implementation-, a description of 
projeqt personnel including roie models, a report of the primary 
.-outcomes as described by project documents ^ by the 4a ta obtained by 
'^the particii^ant impact survey, and* from observations derived from the . 
: site visits; Each synopsis also contains a section 0n the secondary 
impacts of the project^. 'the materials -developed as- the project 
product(s), and Che dissemination strategies employed by project 
personnel. It also -contains a section pn project costs, including 
the estimated cost to' reuse the curriculum ^oducts in other settings, 
and a section on recommendations and conclusions of the evaluation 
team. Only the project descriptions arid conclasions a^e given in the 
executive summary document. . - . i ' ^ - 

The third chapter contains observations derived from the 
.^comparative assessments of the experxinental . projects with respect 
to their effect** on professional careeri, general career recommendations, 
reentry programs^ and general administration recommendations regarding 
^ future program decisions. 

The report contains several recommendations. Since the data 
did not provide a basis for. conclusions^ the evaluation team employed 
a "preponderance pf evidence" approach to estimating the success of 
the projects. These estimates, could not be used to Indicate cause- 



effect relationships, so potnmonalltles between the projects were 
proposed as hypotheses to be tested* They are summarized under 
three headings: 

* 

Hypotheses regarding programs to encourage the participation 
of women in science careers are concerned with: 

♦ ^ 1. Cpncentrating on women already interested in science 

2. Concentrating on women with above average motivation 
and ability - ^ 

3. Using workshops as a format for the treatment 

4. Encouraging participant interaction 

5. Using sustained periods of contact 

6. Using role models in as many situations as possible 

7. * Using "hands-on" experiences 

8. Segregating some activities by sex ^ • 

9. Removing institutional barriers participation 

10. Aiming efforts at significant oChers in the 
community * ' 

A list of hypotheses or recommendations regarding genelCl 
career^education would be very long. However, two concepts are 
delineated as most relevant to science careers^. These- are: 



1. Separating special science programs from general 

, career' education - ^ 

2: Emphasizitig the importance of mathematics 

preparation * * * 

The hypotheses regarding reentry programs for mature women 
arc related to: ' : . 

1. Concentrating on underemployed women 

^2. Considering the employment prospects in the locale 

V 3. Fundi-ng projects to update, skills 

4. Enhancing the job readiness skills of the 
^ 'participants - ' 

5; ' Increasing the assistantships for mature w^en 
continuing their education 

^ - • . \ 

6 ■ .. 



The general administrative reconmcndations for use bj^ 

MSF are: 



1. Improving /the quality of the research. Including/ 
a. more selectivity in funding 

b» providing technical assistance to project 

directors and 
c. using standardized evaluation tools 

2. ^Coordinating intergovernmental and interagency 

activities 

. • ■ \. 

3. Continuing experimental activities by NSF 

4. Including specific programs fpr minority women 

5. Attending to the continuity/institutional problems 
of Che funded efforts 

.6. Dlssei^natlng the* developed materials 

7. Systematic study of the effects of: ^ 
Agg^egatdng minorities /women; / 
the attitudes of the male science establishment and 
the effect of "significant others" in a^real 
time situation ^--^ 
• ■ * ■ ■ 

The' appendices contain a list of alternative interventions. 
They begin with a list of psychological, sociological and Institutional 
barriers to the participation of women in science-related careers. 
Some assumptions are delineated, and different kinds of interventions 
or treatments that might be used are proposed. Each of the suggested 
inte^entions. is categorized by educat^ional le^el; e.g., elementary 
school,/ high school, 'college, graduate school, reentry and post- 
employment programs. The appendices also contain a sample of the 
evaluation collection sheet used by DRI, a sample of the participant 
Impact survey and the cover letter accompanying it; a bibliog;^raphy of 
selected programs similar to the NSF projects, a film bibliography, a 
selected bibliography off the literature,* and a selected annotated 
bibliography of the literature. These are not included in the 
executive summary document. 



CHAPTER I y 
INTRODUCTION 



^ According to the NSF Bulletin (E-74-1) announcing the educa- 
tional programs for the fiscal year 1974 » among the program goals 
were "Increasing the flow of women into careers in science*' and 
"discovering effective mechanisms for increasing participation of 
women in scientific careers." 

The Natl]3nal Science Foundation funded eight experimental 
projccts^n 1974 and four in 1975 in an effort to meet these 
objectives. Projects had budgets ranging from $20»000 to about 
SdOO^OOO. The educational level of the women they addressed 
ri^nged from the secondary level to college, and postgraduate/ 
reentry age groups. Each approach was somewhat unique. This report 
contains an evaluation of each Of these projects. 

The program strategy chosen by NSF was to fund a small number 
of disparate projects, to assess their ef f catlveness, and to utilize 
the results in future planning. While this xs a viable and cost- 
effective approach, especially in areas where little is known about 
effective programs or mechanisms, it presents many difficulties for 
the evaliiators of those programs. 

Because of thc^desire on the part of NSF to have feedback . 
as quickly as possible upon which to base their future program 
decisions, most of the projects were funded for a ^one-year * period and 
were required tO have an "Internal evaluation" component. This 
"Internal evaluation" roost frequently translated into an experimental/ 
control group design. The most reliable measure of effectiveness Is 
an actual Increase In the number of women pursuing science-related 
careers. However, this dependent measure is not viable* for a one-year 
project since the participant's appearance in the labor force may be 
four to ten years the future. Therefore, the maj^^lty of the ^ 
projects chodse some measure of attitude or knowledge change over the 
year period, or an interim behavioral measure, \e.g. » science course, 
declared major, etc.* Further, no valid instrument exists designed 
^to reflect changes in career options, awareness of career potential and/ 
or career plans. Consequently, the majority of the project directors 
were forced to design their own evaluation Instruments or attitude 
questionnaires. This situation was disadvantageous for bot)i the 
project directors and the evaluators. First, validating a question- 
Tiaire and assessing its reliability is /a complex, arduous, and expensive 



*Several of the projects arc conducting long-term tracking at 
- their own expense. 




undertaking that requlrcn coniildorahli? iiophitit Icat Ion' in the rather , 
narrow area of tcatlnR. Second, with a pre- and poNt-tewt design 
even the moat reliable and 'valid attitude laeaaures frequently fall 
to reflect changea in attitudes becaune of "alecper*' effects or 
other variables. Even then, reported attitude changes may not be 
translated into behavioral changes. Third, many different and 
unvalidatcd »elf report instruments were used n5? dependent 
measures. For all those reasons, the project evaluations or c^xpcrl- 
mental outcomi*s cannot bo considered definitive. 

' Another factor limiting: the Denver Research Institute eval- • 
uation effort was frequently a less than adequate design and analysis 
of the experimental intervention. Almost without exception the' 
project directors appeared very committed to and well versed in women's 
problems and science subject matter. Most, however, did not have 
extensive experience in project evaluation and/or exp^rimc-ntal 
procedures. Given the de/ire of NSF to product "hard results," one 
possible remedy to this situation may have been for the Foundation to 
provide guidelines for data collection to the project directors of 
to provide technical assistance in their evaluation efforts. 

\ ■ ; 

The task of Denver Research Institute, then, has been to com* 
pare "apples and oranges/* e.g., different cxpcr imentalXtr/ntrocnts 
measured by idiosyncratic Insti^umen ts which have no reported 
-reliability/validity data. Since the typical project did not result 
in statistically significant results, the evaluation team had to 
resort to more subjective judgment than proposed. This judgment has. 
covered the outcomes, and impacts, project personnel and processes, 
and project materials. 



Methodology ^ 

-iThe information for the evaluation effort was collected several 
different ways. Copies of all the docximcnts produced by projeqt 
personnel were studied. Site visits were made to most of the projects. 
During the site visit, the evaluation team interviewed availa^)le project 
personnel, participants, role models and consultants. After the 
site visit, the team completed the form outline given in Appendix B. 
The form was slightly modified and ^ent to project directors to complete 
in order to verify the evaluation teams' perceptions and/or to 
correct any erroneous conclusions, as well as to provide^data the 
.team may have omitted. 

In an attempt to "standardize*** the outcome cieasures of the 
projects-,\ the evaluation team -&ent out a short independent "participant 
impact surVey" to the project participants whose names were provided 
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aiAPTKR II 

PROJECT SUMMARIES . ; 

A. ••Incrcantng Participation of Quiilificd Women in Traditionally 
Male Science Carccm" ^ • 

Unlver«lty of KzinAA«« Lawrence, ICAnnAii hUO^^y 
Project Director: Walter S. Smith* Annociate Dean of Women 
Project Amount: $12,74i 
Educatlomtl Level: SecoAdary 

/ • 

Proposed Project * 

The project was proposed to test the hypothesis that if college 
freshman %ramen who possess the necos9^ary ability become aware of the 
barriers to participating in science-related careers and receive parental 
and peer support in their effort to overcome the barriers, then these 
women (the experimental group) will enter traditionally male science 
careers in a significantly larger proportion than a comparison (control) 
group which does not receive social treatment. 

The subjects for this project were to be drawn from women seek- 
ing admission to the University of Kansas who possessed high science 
and mathematics ability, have tak'ew' high school scicnce^^and mathematics 
courses adequate to pursue a college science major» but' do not aspire 
to a science career (defined as one In which males constitute more than 
80 percent of the practitioners). Two groups were to be identified: 
the flrrst^ seeking admission in Fall 1974 (the comparison group> and 
the second, seeking admission in Fall 1975 (the cxp^imental group). 
Each group was to have lOO-rlSO membcrs^,.,^^^ 

Members of the experimental group and their parents were to be 
Invited to sepai^ate, concurrent workshops in the Spring of 1975. The 
comparison group would not have" access to the workshops, the*home study 
course, or to any other aspects of the instruct ional treatments . Both 
groups were to recelvQ^ the same post-tests, although the comparison 
group would receive the post-tests -one year earlier 'th«i the experi- 
mental group. 

The purpose of the student wprkshop'was (1) to identify for 
each student aspects of her own self concept which may inhibit her ^ 
choice of a traditionally malc\science ^recr,^2) to work in group 
planning sessions to understand ways in v^ich these inhibitions have 



• *Many of the project descriptions were* taken in part from 
••Brief Descriptions of 28 Studios and Experimental Projects Related to 
Careers in Science for Women^ Funded by the Natior\al Science Foundation 
for Fiscal Years 1974^ and 1975/' National Science Foundation. Aucust 
^975. • ^ 
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variucT c\wtcrn fpr r*ir^ p^irX Ic* 1 j>.tnt , ^nd ( O 1 1> show t ^r ntudrntn' 
hpw thry can unt* t hr Un Ivcr w 1 1 y * rs rct^ourcrw to porrjur ^ t r aU 1 1 iotui 1 1 v 
male Irncr cjrerr. At thr «amr tltnt*. but in .i Brj>»^r»^tr wt^rkt^hup, 
elm parent?! won Itl br 1 nt i^^uc ti> po^'fiU^lf ri-.ili?iilr c.^rrrm and 1 1 f 
patt«*rnrt for womrji l>c^?ivcn i\t\ oppor tun 1 1 i t y to rxplorr new c^ir^Vr 

itiipl r44 1 1 on^ for thc-ir dau^:htrrii. 



Followinp. the workshop, thr ntudcnt p.irtlc Ip-mt n were to piir'iltr 
a home cournr <^ i»tiidy wliJifi %iri>iild build on^ tJir workwhop'ra objoi- 
tivcft. jxh 1 n cour«r of Mtudy, to be coraplrtt-d before the j;t.irt of their 
flrnt »eriester--i-rr col le^:e. would yield collef:i- credit. J 

Thv participants were to be encouraK''d to live In The !«ame 
residence li.tll during; their first year in college, no th.it they would 
be able easily to meet fornuilly and infornuilly to dlHCusr: problcuir;, 
provide mutual »uppor^,,and continue to nwike plans to overcome per?u>nal 
and external barriers to thjrir ^ursailt of traditionally male iiclence 
careers. , 

Jhe two croups were to be compared at the start and end of 
their freshman years. Comparisons would be rrkide in (1) career choice, 
(2) avarcnx'ss of barrier*^ yhich have impi-drd wom«rn * s entry into tratli- 
tionally male pro f ess i on:i » and (3) success In personally removing* 
barrii^rs from entry into traditionally male science careers (e.g., 
expectation of personal career achievement, independence of spouse, 
and wi 1 1 to asi^unic- rc^ipon:; i b 1 1 it y) * L'sinj^ the sanae testinp. 

procedures,, the ,tt&o groups will again be compared five and ten year?: 
after the start of their freshm.in year. 
« 

An additional result of this project was cxpecxed to be the 
development of an exporta^ble package of instruction which could be 
used by other uni-versi t It-s or by the high schools to increase XJ\o 
science career aspirat ions of . their women studerVts. 



Conclus ions aod Recomnenda t ions 

The workshops were conduc t ed as planned ,^ and appeared to be 
successful in th^t more women in ^he expcrin;ental group slated thoy 
were planning to pursue sc i ence-rela^f ed careers than in the control 
group fron the year before (48. f) percent vs. 26.5 percent). These 
results, however, cannot be considered conclusive because the second 
comparison group, those who were irivited to the workshop but w>io did 
not attend, also reported a slmilarlv high preference for science 
careers. In addition, the respondents to the participant impact survey 
reported the highdst proportion choosing science as a career and currently 
taking a math or .Science course. Biecause the res|>onse to ^he workshops 
was generally positive, and because .no evidencejof any negative effects 
were found, the workshops were judged to be probably successful. 




Ho cuiic 1 u'a lono i'rtn be rrnchrd ^t>oul ihr "hotor ntudy" ct>urnr. 
bcCAunr of thr nP« 11 numhrf complrtln>? it. lUn/cvcf , tlir llttlr dat4 
AV^tl^Mr nuKK^»( iUal it tt* IntrrraririK and wr 1 1 prrp^rcd, Ttir 
rv^lu^Cion tf*am %i^>uld llkr to ace It utlllre*d ^nd aaacttsitnl . Tl^r pcrr 
nupptirt K^oiipr, m,ty morr *i pprop r 1 ij I o fv^r upprr t l^rirt womt-n ftnd 
talK^t mc-fl with !>i:ttnr 'autr*^t:n If nirm turcd .-iround a ti»rtk. a 
tutorial prof^r^m, a npccl*'*! c*our»r, mIucc thrj«r vrtr not f rrqurnt 
or wi-1 I alt rildi^'d . 

Thr p;irt i<7tpAntn JudK*'d-thr roJr modcln to hr the- m^nt flfrctlvr 
cooponi'nt of thr ^irkwhopri. Thr cvnlu.itlon tr^im ficlw that t project 
director, a malr, wan ^Ino virvcd a ponttlvf role model In that hr 
In Hupportlvc* of wumcni** cnrrrr?*. 

The workshop nuntrr-l.t 1 f; nnd home courric\^of Htudir«s are dc^lpned 
an Q tie If explur.it Ion cxere t'r.e and are rotnpletc and In u5^blc fona. 
The ouitcrlalM have a wldc?ipre-id /ippl Ic.ib 1 1 lly . for a wide range. of 
«r«<* proupjfj, career prefcrcnccfi and for both nexcq and could be uncd In 
conjunction wltli a variety of other matetinls. Consequently, the 
cvTilu.it Ion team feel.** that the limited distribution should be expanded 
Into forouil dl.*i?;cni nat ion activities, 

AlthouKh the attltudi* of the parents toward the worksliop waw 
not evaluated directly. Interviews urith the participants led the 
evaluation team to believe that* strateKicf* including; parents in the 
career planning, p^o^c^>.s m^iy be very fruitful and ;ihould be explored 
further. , 

Altliough the emphasis on perceived barriers was dropped 
because of the react ionr of thc^otncn, the gerccivcd barriers were 
recorded. When tho control r.roup was asked to list the barriers, 
the lack of educitional and enployrncnt opportunities in science was ^ 
the most frequently mentioned. However, when ^Vhkit^g a list of 
barriers, the difficulty of combining, a science career with a family 
was the most prominent. 
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B. • "Science— Oriented' Careei: Development Workshops for Hlgl^ 
School Girls", . . t - ^ l - - 

Policy- Studljes in .Efducation, New YCrtk, IJew Tprk' 10017 
^ (Grant^ originally, inade ta Institute for Educational, 
'Development) ' »• ' . * . 

Pro j ec t ; Dir e.oto r t - VlrgirAa ' 5 . Newton 

Project '/fiioimt:. $155,193'- ' ^' ' . 

. Educational Level: SeQondary .1 



Proiysed Project ' 



In this project a series of career <de"<^elopme^t .workshops wer^ 
to be designed^ ^The' workshops, were to /be developed to serve as a 
model for use by schools as a whole package or as sfeparate units for' . 
natural science, mathematics ,* or social science classes.. They were 
to include two life-style workshops , three career-cluster workshops 
relating to three broad 'areas of science, and one integzfatlng work—' 
shop.. Five- of these would be pilot tested in the first semester of 
the 1974-75 school year in one school; all woxild be field tested in 
the second semester- in the ^first school and Ijci -a contrasting second 
school. • ' 

Project personnel were to include staff from Policy Studies 
in Education and Catalydji||^^ national nonprofit organization foutided 
to expand career opportun^raes for college-educated women. They were, 
to work with associates from Selected schools. Female and male work- 
shop speakers would serve as role models. An advisory committee was 
to function as a resource concerning speci^^c. content for the career— 
cluster -workshops* 4a? ' 

The girls who participate were to be compared with similarly 
selected nonparticipant groups with 60 persons in each group. They . 
were -to be at or above grade level and possessing the potential for* 
entering scientific careers. Only women were to be included ^n the 
e xperime ntal groups^^, but men and women were to be contained i^^^the 
control groups. ^Pre- and post- instruments, would be used to assess 
initial levels and changes in the direction pf ^the predicted student 
outcomes. Formative evaluation techniques , used throughout the proj- 
'ect, were to furnish information on the reactions of the student 
participants, the ^chopl associates > and the worksKop «peake,rs- 

The major, cotnparisons in the data analysis were to invoJLve 
participant vs. Comparison groups; grade 10 vs. grade 11; non- 
coeducational vs. coeducation^^l school settings; and socioeconoAic/ 
ethnic grouping. These major variables were to be examined in rela- 
tion to such variables as career orientation, knowledge of scientific 
fields, college a^dv career preferences, and sex-role stereotyping. 

The project was expected to result in a full description of 
the model for use in other schools, a teacher's guide, a compendium 
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jot resources » separate guides for the individual workshops, 
«,areer 'guidance naiterials, and a videotape to Illustrate the work- 
shop process. - 

Conclusions arid Recommendations 

Although no firm conclxisions can be reached because of the 
;Loss of a high ability sampO^c^ several planned control groups and 
the design of the internal evaluation inatrument , it must be con- 
cluded that* this approach was probably not successfxil and should 
^ot l>e replicated until it Is modified. That is, the final report 
Apted that while educational and occupational aspirations may have 
increased, the range of nontraditional career choices, including 
science, that the participants were considering, decreased. 

The role models were reported to be the most effective 
component of the project I The project resulted in sevei^al in- 
tetes ting observations about the nature of effective tole' models. 
The participants reported that they were more influenced by the 
role 'models they could ide-ntify with; the younger, college and' 
graduate students rather than the accomplished professionals. It 
was also reported ^that participant interaction with the role model: 
in a small group> rather than formal presentation, was the most 
successful mode of conveying information. It was also observed • 
that the job which the role model held was unimportant; ,her en- 
thusiasm for her job was the critical components' The younger 
women Were more interested An- whether it was possible to combine 
a career with a faiiily and/or alternative life-styles than the 
content of a particular^ job. Finally, the participants reported 
a preference for an all-feraaie environment. Therefore, we re- 
coimnend utilizing a wide range of role models in an informal, 
all-female, small group sjetting-v * . ' 

This project documented* the problems that may be en- 
ccnintered in atcempting to conduct a project withior the public 
school system. Since all ^of the projects attempting*^ fchis strategy 
met some obstacles, we recommetxd careful thought and planning^ 
prior to implenjentation^ ' * ^ 

The materials for the- project are complete and could be 
used independently or in conjuncftion with other materials. Little 
dissemination of the materials ^s occurred . - ^ . ^ , ^ 



C. '*I)evelopment of Educational^Materials to Recruit 
Women Into Scientific Careers" ^ • . 
* Queensborough Community College, Bayside, 

^ New York 1136A / 
^ Proj-edt Director: Din^ L. Moche, Department 'of 
. Physics . f ' 

Project Amount: $20sa29 

Educational Level: Secondary and College 



^ Proposed Project - • . 

Multimedia packets (including slides, written materials 
and an audio cassette) were to be prepared on five living women 
scientists, representing a range of ages and diverse fields of 
expertise. The packets were to concentrate on explaining the 
research work thcu'' women are doing but would include a small ad- 
dition of personal data. Each woman was to be personally inter 
viewed by the Project Director. / 

- ' > . ■ / ' ^ 

For evaluation, five selected educators in different 
educational' positions would administer a questionnaire before 
and immediately after the use of the paickets to measure their 
impact on^the cognitive and affective behavior of students re- 
gat-ding careers in physical sc;ience. 

s. ' r ' ' ' 

Conclusions and Recommendations 

The project exceeded its contractual agreements (six 
interviews rather than five) in the allotted time period. The 
package contained bibliographic materials of six outstanding 
women scientists^ . not representing a continuum of ^fchifevemertt . 
Different age and "ethnic groups, as well as life--styles are 
portrayed. The packet is transportable, convenient, inexpensive 
and of average technical quality. ^"^^ 

^ The effectiveness of the package in changing attitudes 

cannot be assessed from the design of 'the internal evaluation 
and the data analysis. Our impression is that the length is 
not sufficient to altier existing career^ plans. However, the 
packet would appear to be easily combined with any other pro- ; 
gram, and applicable to a wide range of age groups frpm junior 
high to reentry groups. 

Dissemination activities have been successfully 
conducted, by the American Associatipn 6f Physics Teachers and 
the National Science Teachers Association. 



/ 

/ . .. and, rorma- . 

[ elve Evaluation of . a ^^^^^^j^^gy . . . 

i Project A»cunt^ »5.919^^^^^ 

Tinpn-i-^ Project - Study at Wti**^^,,, 

completed i:he first ^ers-on o ^^^^ ^^^^^ "^J" engineering- . 

^hich is^^d-Tfollege to Consider ---;f3%^^i::Sing students ■ 

early^year.^ of ^'^J'Jf^l 3 le., it P^^^^^^^^^.^'^S work, and at bome. 
■^ced in cinema ^erxte ^^J s in school, "^^lissroom, and 

IS prof essional voiaen ^^J^^^^^^^ groups, ^\^^^3t;nding; of etf- 
S^ving these women - dxsc^^^^ t^erett^pes surrounding 

- on the. job, it ^^Xof the myths ^^^^^^^f ^°NSF funds vere to 

rser^t^---^ ^'^r-Tri. «a. to .e a t^.o^^^tase 
• i^P— V-ra"Ste:ta2! "K' -ir/eXtrtf t.e 
evaluation of the ^"^"fto^e: CD " P^r^ll strengthen the 
the evaluation ^^at «ill ^^"^^"^ (27 to docu«6nt the 

.Wickers and -T^^^Z^^ ,„aterials;-nd (2) ^^.^^^ 

• development °« „f thf^^terials «hen used xn a 
effectiveness of the 

tints. ooscd to serve as a fra-^e- 

-. ;v number of ..uestions were posed t 

„orU for\he evaluation, stud,. , • 

function in sociex-y 

opportunities. ^..lary 
2. What impact does thejxlm.^^^^^^ ^^^^^^.^i^^^^^^ .. 

particular" 
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3., Do students develop a clearer under standing 
of^ the skills and Interests needed to enter 
' the field? ' - / . - 

4. Are students better able to analyze their 
own abilities and interests in relation 
pursuing ^ career in ^engineering as 'a result 
of having, participated in this program? Do 
>they demonstrate a clearer understanding of 
how they might' pursue their Interests in this 
field? ^ - ; . , • ' 

^ ' To address these questions, MJ!t^ planned to employ several 
complementary clinical and survey teckhniques to gather relevant 
data> Interviews with students, and teachers were to be con- 
ducted using a semi-struc'tured format and op^-ended questions. 
Classroom observations were also pX^nned* collected by 

these methods were to be used to illuminate quantitative find- 
ings gathered by means of written questionnaires. The ques- 
tionnaires were to be primarily multiple (forced) choice in 
format, although they would also include a number of open-ended 
questions. In the first stagey trial versions of the film-, 
student leafiest and educator's handbook would be tested locally 
in a small sample of classr9oms (approximately five). During 
this period the evaluation instruments were to be developed 
and pretested. A questionnaire was to be administered to 
students in each of the classrooms; several st^udents in each 
r classroom and their teachet^s were to Se interviewed; and class— 
-rooiif observations would- be made during the viewing and dis— 
; cuss ion periods. 



Conclusions and Recommendations • ' 

The film and booklet offered concrete usable informa- 
tion about the field of engineering, and the requirements to enter 
'the profession. MIT reported that' more students were undecided 
■^about careers in engineering after the film and class discussions 
than before anci more students reported they w'ere not interested^ 
in engineer.ing careers . - ^Th-e outcome, then, was slightly positive. 
However i 'because of - the evaluation design, no definitive conclu- 
sions can be reached. The evid ence seems to indiqate that while 
the materials are good,' th^y are not sufficient in and' of them— ^ 
selves to alter existing preferences.' The materials did, however,, 
increase the accut;;acy of perceptions about the occupation and its 
requirements. 

-The materials are probably most appropriate for eleventh 
graders and tenth graders of high ability, since more twel'fth 
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graders reported not being Interested in the content ./"They can 
be easily' adapted for a single class period In any subjects 
related to engineering or career education. Since l^he Im- 
jpres3±on made on males by the film was npt dlsQussed, the film 
night/ be most appropriate for career. educatioiS classes, rather- 
than science or math classes. The dissemtiiatlon activities . - 
conducted by MIT have been extensive ^nd fruitful; 

^ - ... ' X\ 

The final report by MIT indicated that the female; part- 
icipants expressed a great deal of interest in combining ia!^ career 
with a family. In fact » it is interesting note that a 
greater percentage thought that engineering was appropriate for 
for women than .thought that s * : el ! mi blning a career and family was 
appropriate for women. 

Recognizing the extremely small amount of money allocated 
to ther internal project . evaluation, the evaluaticJ^ team feels 
that development of a standardized measui^^ment instrument- by 
NSF would be especially useful to these types of. projects. The 
approach of congruent validity used in this study (use of dif- 
ferent instruments conceptually related to arrive at a conclu- 
sion) provides a basis only for a more general interpretation 
.of results, and the post questionnaire'' linking '*before I saw 
the film" and "after I saw the film" likely confounded the 
results. 

The evaluation teamr would prefer to see a greater 
number of males included in the evaluation «^such projects, so 
the differences, cduld be conclusively analy^B. Specifically, 
although males were included in both the experimental 'and 
control groups, no differences by sex are reported. It is 
assumed that either (a) no differences were present,* (b) the 
differ<ences were not analyzed or (c) the number of males in 
the sample was too small to reliably show any difference. ^ 
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E. "Increasing Women in the Sciences Through an Experi- 
mentiai Mathematics Project" i / 

University of /Missouri, Kansas City (DMKC) 
Principal, Investigator: J)r. CaroJ^yn Mac Donald 
Project Amount: $27,664 ^ 
Educational Level: College 

Project No.: GY 11326 

■» ■ •. ■ . 

Proposed Prolect 

Thirty freshman women entering DMKC in the fall of 1974 
were bo be selected for participation in a project designed to. 
increase the, number of women in the sciences.by reinforcing their 
ma'them^ical skills. Students vere, to be selected for theiT 
potential ability to study siipcessfully in the sciences. Selection 
WOUI4 be on the basis of nationally standardized test scores.^ The 
grou^ was to be divided into subgroups .of those who eacpressed an 
Interest in science, and those who did not. All 30 students 
were -to receive a specially designed mathematics course exclusively 
for women, with individualized and group counseling, personal ^ 
assistance and tutoring, lectures, seminars, and field trips. ^ 
Comparisons were. to be made between the science-oriented and 
nonscience-oriented women on measures of achievement and satis- 
faction. Pre- and post- t^st measures ofj, attitude were proposed. 
As a measure of project effectiveness the performance of the 
participants would be compared with students in other introductory, 
math classes. The experimental group of 30 was to be compared v 
with all students enrolled in Fundamentals of Math classes and 
also with women only along the lines of academic performance, 
professed interest in science, and attitudinal changes during 
the course of the year. As a measure of the effectiveness of the 
special course content and format separated from the effectiveness 
of the teacher, a follow-up study was proposed o-f students who were 
enrolled during 1972-73 and 1973-74 in standard sections 
taught by the instructor for the experimental cousse..- 

r i. 

It. was anticipated that/thi^ experimental project would 
provide information^on vhich methods are most effective in, the 
classroom and counseling situation and, if succes^^ul, -would 
serve as a model for other college pr<>jects designed to encourage 
able ypung women to plan academic programs in science areas. 

Conclusions and Recommendations 

There were several factors that were simultaneously mani- 
pulated with the experimental group that complicate the analysis 
of the contribution of any one of these factors. The course was 
team taught to all women, used a special text, provided tutoring 
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sessions, had a smaller ^enrollment, and different examinations . 
Ccontent and'lEonnat) than the control groins. The only valid ^ 
measure to ^report is the percentage of women who ^elected addi* 
tional math classes and vent on into tfal^ulus* Unf ortimately • 
comparative* information .is not completie on 'this measure and the 
Institution would not release grades. in calculu^. However » from 
informal mechanisms it can be, reported that the percentage of 
women choosing subsequent math courses was hi^er than the 
.control group, and compared to previous years was significantly 
higher than either men or women in standard sections. In fact, 
the evaluatorsV participant impact survey* indicated that more 
women had decided oxj a science career as result of the course 
than in any other of the projects* Therefore, the project was 
judged to be probably effective* ' The comparison of the impact 
of the course on science-oriented and non-science:-oriented 
women went unreported, and, aggregate reports on percentages 
of' women in science careers did *no(; permit the examination of g 
this phenomenon* ^ ^. • - • 

* « • * • - - 

High on the list of 'attributes favored by the partici- 
pants was the all-female environment (particularly for the 
older woman) and th^ supportive nature of the environment as 
permitted by tl?e small pupil to teacher ratio. It is, l^ow^ver,-' 
difficult to sort out the most .effective elements; Obviously 
some of .t^e factors that contributed to participant satisfaction 
cannot be used routinely in math classes. It would be impractical 
to have all classes of men or wojinen students only and few 
schools can afford to cut normal class size in half and at the 
same time assign two instructors and a tutor to each class. 
However, the supportive, can-do, atmosphere can be replicated - 
on an extensive basis at no cost to the institutions. Until 
that time the lower teacher to stude^n^ ratio and the special 
emphasis on helping women to reach their own levels of com- 
getence through elective all-female classes appears to be a 
h^J-pful situation. 
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Mew Opportunicles fop Women Chemists: Recovering 
>st Skill?" . • 

Ros^iont College, Ros^anont, Peimsylvanla \ 
Project ©irector: Suzanne P. Varlmbi ^ 
Project Amount: $3^^043 .(Twq years) 
Edtscetlonal Level: Post-=Baccaiaureate 

Proposed Project - 

The purpose of the pr opposed project was to (a) identify,^ 
^ locate^ and Ittvlte .the participation of women college^ graduates 
' pf the years between 1959 and 1968 whgse maJoT subject was 
chemistry but \jho. had not worked ^ chemists since their grad- . 
pation and would ^consider full- ting employment if their knowled^ 
and skills could be brought up to datis; \b) offer a year of intensive 
contemporary laboratory work, supplemented by adeqijate review and 
updating in chemical prlnciples/i*n a lecture and seminar setting; 

(c) provide a working internship in an individual laboratory j and ^ 

(d) offer career gui'dance and* placement with suitable employers^ 
upon successful' completion of the training..- 

^ . 

The project was to be 'evaluated in terms of (a) the ' 
participant's satisfaction with Jthe training program, (b) the 
success of ^e program in placing participants with chemical' 
-industries, and (c) the satisfaction of employers with the part- 
icipant*^ training as demonstrated by her performance after a 
period- or employrc^it. The^project was funded by NSF^ f or 
$34,043 with apprqximaj6iely $11,000 additional of matching, funds, 
$7i400 of which came^from industry in the form of consultant 
* services and visl^ting lecturers. 

»- . > 

Conclusions and Recommendations . 




Although . this type of program is necessary to update 
skills, the project, was not highly successful" if measured by em- 
ployed participants. Of the 11 women completing the course ^ 
ov,er the two year period, only two currently have full-time" em- 
pioyment ; three are in full-time graduate school, two are currently 
seeking employment, and four decided not to seek employment. 
Both employed~women^*1ioaever , have* been" highly complimented by 
their employers, and Rosemont is continuing the program. ^ 

The women participants reported^ that the paid internships 
were- valuable, as was the supportive ^ all- female environment. The 
seminar sessions were more important when conducted, as ]}elp 
sessions than as the information sessions. The career guidance 
and placement activities were minimal, taking only/aboul> two 
hours. 
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The evaluation te^ recommends^ the exploration of several 
iqodl&ications that might increase the tiumber of employed partl- 
-c'ipants at the termination of the project- One modification is 
not funding this type of project in ar^areS where the unemployment 
rate is i^igh and likely en^loyers are/ laying off workers. The ' 
project can resultlln dual prpblems pi (1) disappointment to 
candidates and (2) backlash '^mong otAier workers. A JtSo market 
analysis should probably precede the initiation oX projects 
where there is expectation for immediate employment. Secondly, 
It ma^ be advisable It o c6ncentrate oh underemployed w^men and 
provJde them with sdipends. These could T)e 1ji the .form of - 
either on-the-job^experiences, such as the program the Food and / 
Dru'g Administration is conducting as part'of their affirmative 
action program, or attempting to recruit women with bachelors 
degrees in science currently employed in clerlcaBcor sales jobs, 
to this type of prograni^. - Finally, we are convinced ^hat these' 
women need additional psychological assistance to ^ccessfully 
make the transition to employment , and we recommend Comp3 -menfary- 
intensive use of workshops, seminars, etc., to assis t ^'Mlese women i 
in examining and overcojning the obstacles and problems related \ 
to employment. ' , ^ 
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G. "Recruiting Women to Engineering Careers" 

University of Oklahoma, Norman, Oklahoma 73069 
y Project Amonnt: $10^912* 
, Project ^Irector: Leon Leonardf School of Aerospace, 

^ ^ Mechanical* and Nuclear Engineering 

Educational Level: Secondary School^ ^ 

» * 

Proposed Project ' ^ . ' ^ 

t 

The project was propK>sed to test the hypothesis tl^t even 
a brief (one-week long) expex-lence at engineering^ school for high 
school women would provide more information 'and stimulate iwj:^^- 
Interest in an engineering - career than a more traditional deluge 
mailing.- The residential seven— day {fPogram was designed to present 
50 young high school women with all understanding of what they might 
do as practicing engineers and as engineering students. The pro- 
• gram planned to Include presentations by practicing womep: engi— 
neers, discussions, tours, and experimental demons tra^ons by the 
various academic departments of thd* College, of Engineering, as 
well as participation in a "hands-on" engineering project. There 
was no cost to the participants other than a $15 .applfcation fee 
and the expe^3^""of transportation to and from Norman. 

The participants were to be selected from those who had 
completed at least their^sophoraore year in high school and who 
had diverse geographical and socioAonpilfrc backgrounds (in order 
to both tract a cross section of wo^n ir^to engineering and to 
te^t •the generalizability of the results ^f . the planned inter- 
vention) . Media publicity and a ftollow-up' program were expected 
to aid- in spreading ^he influence of the program. The accompanying 
recruiting effort was exi>e.cted. to serve as a focfus of int^erest for 
the women currently enrolled in engineering at the University. By 
sexrving in the recruitment and follow— up, and as project leaders . 
during the residential program itself, it was theorized that their ~, 
own interest and enthusiasm vou2^ be strengthened. Mo methods fo* 
evaluating the extent to which this reinforcement occurred were 
proposed. 

Evaluation measures were proposed for the' participants 
and for a control group composed of glxls who applied for but 
did not attend the program. Questionnaires were to be used to 
estimate the impact of the program on career choices as well as 
on attitudes toward and knowledge about engineering. iTie eiralua— 
tlon was also expected to ^measure the attitudes and knowledge of 
teachers and parents. 
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*Plus matched funds from Shell Oil Company. 
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^ an -altcxmatlve to d^uge mailing or fcigh school ^career - 

day talk3aL-'the week, long seminar vas pr^>abJ.y eff^ptive in pro- 
viding information and encourageinent to the young women involved » 
since a greater numbet^-^* the experimental -group reported plannlx^ 
an Engineering career th^*in\^e control group. 

The retruitment^procedures appear to require improvement . 
Forgone thing, minority "^rtlcipat ion, although proposed, did. 
not materialize ^nd •the particiil^^nts were exclusiviely white 
middle cl&ss. Although t)^ high ^111^ and highly motivated 
youngsters -are more easily identified fr om within this group, 
no efforts wer^^bsevq^ed to bxoadjen this participation. >w 

The $15 appLicaVlon fee, certainly modest enough for 
week long^esld^ntlal program, may have been a problem since 
it was^^AOt^at all clear that all applicants would be accepted. 
A $5 pC'ocessing fee to encure genuine Interest plus a $10 regis- 
tration fee, or simply th^sjrt'omlse of returning the $15 to un— 
successful applicants may have beeii more satisfactory. As ob— 
served. by one participant, the routine inclusion, of freshmen 
and sophomores would ensure more opportunities for ' selection 
of the appropriate college preparation cjLasses. ^ 

From the responses to the lectures and to the hands-on 
projects, it seems clear that succeeding seminars should minimize 
the former and continue to strengthen the latter. Of particular 
interest Is th^ observation that most of the participants ap- 
preciated the career information provided as being the major 
strength of the program, even though they enjoyed other more 
unique aspects of their experience. We rdcommend specd^al attention 
to control group procedures in projects designed to provide an - 
inf ormational^ase' for ^^ure programs. That is, many of the 
projects share Oil's dif^PPcilty in obtaining an adequate com- 
parison group; consequently, no definite conclusions can be 
reached- We would encourage emphasis on evaluation rather 
than implementation in these Et&D projects; e.g., the appro- 
priate controls should be retaine'd even if- it reduces the number 
actually participating in the treatment. 



^Research Introduction^to a Scientific. Education" 
Gotftcher College, To%^son, Koxyland 21204 ' / 

Project AxDounC^ $69«S81 • • ^ 

ri rij fii r iitaji i r nr Barbara Long/ Departxaent of p3ycho]to^y 
Educational Level: ^^^ondary" i ' ^ • 



Proposed Project 



Project, RISE tested Vhe hypothesis that women high school 
. students vKo are involved in^Msaningf ul college level scientific 
proble«H-«>lving , activity Vili a^yel^ greater interest in and 
■ore £av|ftrable axtitudes toward scientific careers than their 
classma^lps who do not have such an experience. This hypothesis 
was derived from research and theory in social psychology %/hich 
indicates xhat. participation, role-playing, and public .commit- 
ment areVffective agents of attitude change. Social facili- 
tation,^ social reinforcement , and identification with attractive 
and powerful models are believed to be the social processes that 
operate in the, experimental treatment in order to promote changes ' 
in the experimental ^uh^cts. 

Subjects were to be selected at random, among ^ those female 
high school Juniors who scored at or above the 75th percentile 
in grade level standardized* achievement tests on the basis of 
national norms and were to be assigned at random to three groOps, 
each of about 60 ^'Subjects. The experimental group and two control 
groups were to be tested initially with four different instruments. 
The experimental group was then to undergo the experimental treat- 
ment^ which was to consist of a free four— credit course at'Goucher 
College. The course was designed to be an interdisciplinary intro- 
duction to scientific research, and was to involve the student in ^ 
designing, carrying out, and evaluating an independent research 
project* * - - , 

At t^ie end of the course^ the '^experimental group and both 
contr^ir-^roups were to be tested with the same instruments used as 
in the initial t>est ing. It was expected that the experimental 
and first control group would not differ in the initial testing, 
but that in the final testing the experimental group would be 
higher in .interest in and attitude toward scientific careers 
than it w4te in the initial testing, and- higher than either control 
group in the final testing. * The change in the experimental group 
-from initial to final testing was ;<'lso expected to be significantly 
greater than the change for the first control group. A long^i- 
tudinal follow-op consisting of a questionnaire about career plans 
was expected to be carried 6yt in t^ie spring of 1978. 



Conclusions and Recotignendat Ions - 

Because of* the significant alcKWgh .perhaps temporary^ 
resultinl^ decrease of interest in science. It is reconniended that, 
^ this .format ^ not be ve^xs^d unless alterations are made'. The '*ba^ic 
research** forma^ mights be used tnore cf f ec t iv,ely»^lth higher abil- 
ity or'-Wrollege age women: This recommendation, given in^ the ^ 
Coucher report, is in par.t Jue to the fact ^Aat tF?ere was a posi— 
tlve correlation- sho>m between the gra^^cs in the course and their 
ratings of the project. F^th^» both comment^jj^om the partici- 
pants reported Ixa^the proj«:t. report and interviews ^wixh the' DRI 
feam, some o"f the young women failed ^o grasp the conceiA of 

"research And 'the'work appeared to be beyond their ability* 

■ /> 

g more flexible and concentrated schedule might be tzsed. 

TTie fitel report noted that the one week interval period appeared 
too long -to keep sustained interest on th^ part of the yoving women. 
The two hour period did not allow sufficient work to be done by 
the instructor and teaching assistants. For^ example, in the 
biology experiments, recordings on. the crabs had to be made every 
day. Consequently, the students could not participate in all 
phases of- the research. \ 

y 

Highly motivated students might be used exclusively,. 
Although most of the students were somewhat interested in sclQritc,\ 
there was some indication that- the students ,w€re encouraged by 
their parents to attend because it" offered four/college credit 
units for. free. Consequently, both the girls ^nd the parents in 
the upper^i'ddle class community saw the program as a practical ^ 
matter. Ir? some circumstances, incentive?, whenv^hcy serve to 
draw inappropriate populations, may fiot ' be advisable . 

The project might be more effective if the studefits had: 
gotten" to know each other. As far as -the evaluators could as— < 
^certain, few of the women made friends with each other during the 
project. For those interested isi pursuing science as a ca^cr, 
friendship with other women may provilfe some peer support during 
work, for atypical goals. 



7 



ERIC 



2V, 



24 



I. '"Measuring and improving Awareness' and Attitudes of 
Girls Toward Engineering" 
Michigan Technological University, Houghton, Michigan 
Project Amount: $26,OOa ^ 49931 

Project Director: Clyde £• Work, College of Engineering 



Proposed Project 

The purpose of the project was to explore the level of 
knowledge and attitudes of eighth grade girls regarding engi-r 
neerlng. Specifically, the project was intended to answer the^ . 
following questions: (1) What level of awareness do eighth grade 
girls,* their parents, teachers and counselors have about the Job 
"of an enginei&r, placement o|>portunities for an engineer, "and op— • 
portunities ^or women in engineering? (2) What attitudes do^ 
eighth grade girls, their parents, teachers, and counselors ex- 
hibit toward engineering, and women in engineering? (3) What 
effect will conta:4ts with women engineers , information about 
engineering and experiences with engineering-related activities - 
have on the awareness of and attitude toward engineering of 
eighth igrade girls from various types of schools? (4) Which 
methodCs) of introducing Information about engineering is (are) 
most cos^— effective In improving the awareness and attitude of 
eighth grade girls toward engineering? 

The project was to involve eighth grade girls from three 
different Michigan schools r one in the sparsely settled Upper 
Peninsula* and one each- from the suburbs and inner city of a large 
metropolitan area« ^The eighth grade girls in each high school 
were to be divided into five groups of equal size on a random 
basis « One group was to receive (1) lectures a'bout engineering, 
(2) discussion with women engineers, (3) audiovisual, and (4) printed^ 
information about engineering; a second group was to (1) perform 
••handis-on'* engineering-related projects under the guidance of 
women engineers, and (^) to receive printed ma^eif-ials about eng- 
ineering; a. third group was To receivo printed information about 
engineering without speakers or projects; a fourth group was to 
T>e contacted only through priiited information provided to their 
parents; and a fifth group (controls) was' not to be given any 
special Information at all during the experiment. 

The .changes in awareness and attitudes of these girls w±th 
respect to engineerin'g were to be used to measure the influence 
and cost— effectiveness of diffef^ent information dissemination 
methods,. The awareness and attitudes of .parents, teachers, and 
counselors were to be surveyed using questions similar to those 
- asked the girls but appropriately worded for their respective 
roles. 

^ •. * ' 

■ '^Ik • 
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Conclusions and Recommendations 



It was very difficult to assess the outcome because of 
the nature, formating and analyses of the data. However, It 
seiemis to be a fair conclusion that none of the treatments had a • 
significant effect on career choice. Several Interesting trends 
were noted. Fii>st, the treatment seemed to have positively 
affected girls already Interested/knowledgeable about engineering, 
and to have negatively affected the others : Consequently, we 
recommend concentrating 'on those women already interested in 
the field. The mailing did not produce any significant 
effects, although a slight effect of the hands-on projects and 
role model presentations may have been present. ^This trend may 
suggest utilizing long perloids t>f contact and/or *more ihtenslve 
treatments. 

The pro>ect was well conceited and extremely ambitious 
and could have provided a great de^^l of information about ef fec- 
tlve^ treatments. However, the funding was probably not adequate 
for successful implementation. Difficulties wer^ again encoun- 
tered in attempting to work in the public school system that may 
have mitigated the possibility of decisive findings, but the 
evaluation instrument used made it impossible to discern what 
the findings were. Because of the good conception, but in^ 
adequate evaluation, the evaluation team strongly recommends 
technical assistance to similar projects. 
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J« '^Workshop for Guidance Personnel : Engineering and 
Science Career Opportunities for Women" 
Michigan Technological University, Houghton, Michigan 
Project Amount: $31,500 49931 
Project Director: Clyde E. Work, College of 

Eng ine er i ng 



Propos ed Pro j cc t 

The objective of the project was to examine the following 
three questions: ^ 

1* Can the awareness and attitudes of counselors 
and secondary school teachers of science and 
mathematics toward scientific and technical 
careers for women be improved by conscious 
treatment? 

2, How much improvement in awareness and attitude 
can be achieved In a short period of time? 

3. What changes in behavior will result from the 
anticipated changes in awarenes*^ . and attitude? 

* , ■ « 

The mechanism that was to be employed was a two— week work- 
shop* Thirty-six participants were to be selected to form six 
project groups, each consisting of four guidance counselors 
(three from high schools and one from a junior high school) and 
two teachers of science and/or mathematics. Distribution between 
males and females was to be based on the proportions in the 
counselor and teacher populations of Michigan* Participants were 
to be chosen from schools within about 50O miles of the workshop 
site to minimize transportation costs* 

The program was to .consist of about seven half —days of 
presentations by outside resource^ people and dlsciasslon of the 
fields they describe and information they present, five half -days 
of field trips, five half -days of group project work, and ^hree 
half-days of planning and project presentation and evaluation. 
In the prpject phase of the workshop, each group was to choose 
an approach- £o. 'followv in presenting Information to students in 
^grades 7 through 12; to critically evaluate existing materials, v 
to recommend changes and develop or revise some "materials ; and 
decide on a strategy for using the materials* 

To measure changes' in awareness and attitudes of workshop 
participants an evaluation instrument was to b^ Administered at 
the time of application to attend the workshop and again at the 
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end of the workshop, Chang^ in behavior were to be identified 
by use of a second » less formal instrument to be developed by the 
participants themselves during the workshop. The instrument was to 
be self-administered at the end, of the school year following the 
workshop, and it called for judgments about the extent to which 
certain overt behaviors related to career guidance changed in the 
year after the workshop as compared with the year preceding it. 

Conclusions and Recommendations ' \ 

The approach of workshops for teachers and counselors 
appears to have been successful and should be* replicated • The 
evaluation team feels that the leverage apd ripple effects in- 
dicated by the diverse and extensive efforts on the part of the 
participants in the coidmunity the following year may make it 
an effective mechanism to encourage women to choose science— re- 
lated careers. Since some of the people incorporated the work- 
shops with fheir vacations, cost-sharing arrangemen-ts between r 
the university and the participants might be investigated. This ' 
would also set up a mechanism whereby the university hosting 
the workshop would benefit. Consequently, it may improve the 
chances for continuation without additional federal ^unds. ^ 

It may be possible to convey the same information in > 
a shorter period of time, if necessary, and it may be more cost-in - 
effective to convey this kind of information to all school^per- * 
sonnel on the job. ' , ' 

Some of the group projects generated at the workshops 
proposed means of sharing this information with parents through* 
PTA programs, etc., as well as the young peopj^e. We ^eel 
these approaches deserve exploration, e.g.., the workshops currently 
designed for the young women could also be presented at parent/ 
teacher functions. 
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K* "Proinoting the Exploration of . Personally Relevant Care*er 
Options in Science and Technology*' 
The American College Testing Program ( 
Project Amount: $49,794 ' . * 

Project Director: Dale J. Predlger 

Director of Development Research 
Educational Level: Secondary 

Proposed Project / 

This project proposed to foCGS on ninth and twelfth grade 
girls who had not previously expressed an interest in a career in 
science or technology. The primary objectives were to evaluate 
the effectiveness of replicable procedures for stimulating' the 
exploration of» preference for, and pljbnnlng toward science/ 
t.echnology careers on the part of glxXs possessing personal 
characteristics assumed to be compatible with such careers* 
The secondary objectives were to identify the perceived barriers, 
the information needs, and facilitating factors related to the 
consideration of careers in science, as identified by girls with 
high potential for such careers. The projesx^roposed two dis~ 
tinct studies: one for ninth grade girls and another for twelfth 
gra<2e girls. 

In the ninth grade, study a sample of 360 academically 
capable girls in three hl|^ schools were to be stratified accord- 
ing to occupational preference •and educational aspiration, and / 
then randomly assigned to experimental and control groups. The / 
experimental group was to complete a nonsex restrictive interest / 
inventory and subsequently receive a reportf of results -that ident^ 
if led specific job families related to the individual's"^ ei^ressed 
interests. A second stage treatment was to include group dis- 
cussions of career "^planning aid and procedures • ^ 

♦ 

In the twelfth grade study 1,000 girls not planning 
college major in science/ technology b,ut having relevant academic 
potential were to be identified from among the 120,000 college 
bouncf girls taking the ACT Assessment in October 1975. All 
subjects were to receive score reports including a section relating 
their career interests to college majors and Job families, and 
booklets on educational a^d vocational planning. Five hundred 
experimental group * subject s , divided into low interest and high ^ 
Interest groups, would al*so receive two mailings that noted their 
potential for science careers and encourage their exploration of 
such careers by providing related career ^information. 

The project was expected to provide statistically evaluated 
and generalizable evidence concerning the effectiveness of a 



nonsex restrictive Interest Inventory, and o^^^^^ Interventions 
for stimulating girls* exploration of sclcpc^ ^^^^^rs. Outcome 
measures wouldv Include amount of subsequent ^y^plo'C^^^on^ 
c^ianges In career preferences and plans, and ^"^^IXrocnC 



Conclusions and Recotnroendatlons 

This study Indicated that mailed mat^^^^l^ the absence 
of other Interventions, -is not spf f Icfent to ^ ^^S^ the career 
preferences of high school seniors. The same ^^^t concluded 
regarding the nonsex restrictive inventory discussions. 
In sum, while such Interventions may be good> ^^^y pot enough 

to counteract existing beliefs and mcnres* l^^^^^o^:^^ the evalua- 
tion team feels they may best: be used in conj^"^ti^^!^n£th tnpre 
intensive interventions, or with women already ^^^essl^S ^ pre- 
ference for a science- related career. ^ 

Because of the design and ^analysis, ^^tcomes '<^^ this^y 

experiment were conclusive and were reported ^7^^ standa^'d / 
terminology. Since conclusive outcome/ were ^Xcepti^^ rather^ 

than the rule in this set of experiments, the ^^^.^tiion rai^ja<r 
regarding the relative efficiency of f unding/^^^^^Tchers with a 
background in experimental design rather than ^^^^o^s in ^^^^^ 
disciplines. 

Because of . the interesting difference^ w^Po^-ted 
perceived barriers between the ninth and tweJ^" ^^ade gi^^^» 
we recomnten# a study of ».the perceived, bar rief^ ^ H^ir Jl^^^ they are 
;gexceived rather than in historical retrospect- ^i{^-^^^rials 
used in this project were excellent and shbul^ ^ ^epl^c^ted 
where possible • The Assessment of Career Deve^^Piti^^^ Appears tp 
be a' good vocational interest test and .we wouJ^^^Q^^jj^^nd its ^ 
usage in other projects. The booklet Women j Jl----^^Or%|!^^nd 
^ Technology: Careers for Today ^nd Tomorrow ^ ^^^llprepared 
J- document that could be incorporated into a wi^^ ^^^f^J^iety other 
career education programs. * 
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••increMlng" Women in Science Through Reshaping Role Perception*' 

Mary Baldwin Cbll^S^V Staunton, Virginia 
Project Director: Dr. Donald Thompson 
Project Amount: $99,681.98 
Educational Level: Post Secondary 

Proposed Project 

The specific aims of the project were to: 

• increase the student *s avareness of careers in science open 
to women; 

• influenpe the student's attitudes in the direction of more 
favorable perceptions of such^ roles; 

• enable interested students to obtain direct exp^^^^nce* in 
areas of possible science careers through 'Januai^y term and 
summer internships; ^ 

m 

m organize the information obtained about aareet: options into 
a permanent and. ongoing file so that faculty and students 
at the participating colleges and other interested colleges may 
readily retrifeve this information. ^ 

/ 

Four women's colleges — Holllnd College^ Mary Baldwin College, 
Randolph-Macon Woman's College, and Sweet Briar College — were to parti- 
cipate in a program that included several components. These Included 
, seminars featuring successful women scientists at Hollins College and 
Mary Baldwin College; exposure to a videotaped package on science careers 
at Rollins College, Mary Baldwin College, and Randolph-Macon Woman's 
Colleger and a variety of internships in scientific careers at all four 
colleges. ^ ^ 

The seminars were to feature four or five role models who were 
on one campus for approximately one day at each college. During each 
of the six college seminars, discussions were open to all stxidents and 
then the role models were available as resource people i^ science classes 
^and as consultants to the students on an individual basis- \ 

The content of the 30 videotape pf esentajb<ons was generated by 
Interviewing successful women scientists (typically the seminar xole 
T} models). The project director encouraged the science and i^athema ties 
faculties at Hollins College, Mary Baldwin College, and Randolph-Macon 
Woman* s College to incorporate the videotaped presentations into their 
respective science courses* * : 
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. During the course of the project, the director assembled detailed 
Information on careers In Science for women. This Information was dis* 
semlnated at the close of the project to all four campuses. In addition, 
opportunities were made available for student, extemships during the 
January term and during the summer months. These extemships were to 
Include 160 hours of on-the-job experience at various Industries and 
agencies involved In science- re la ted endeavors for which credit would be 
given, 

V 

Evaluation of the project was to be made by analyzing the 
results of tests on attitudes toward science and \^c lent if it careers 
given before and after the program at the fout colleges and by 
cross-comparisons among all four colleges . 



Conclusions and Recommendations 

The prop ec t comprised of seminars , career counseling , extern- 
ships and videotaped career information represented the most compre- 
hensive intervention of the projects. The project was aimed at first, 
year students and the junior science majors at four women's coJ 
although all students from the schools could participate in some of the 
program activities. These act ivities represented an Increased ef fortr and 
modified focus of ongoing programs which have now been Institutionalized 
at Mary Baldwin College. There was differential participation in the 
project: the campus of the project director participated to the greatest 
extent; junior science majors were mare involved than freshmen; but fresh- 
men who anticipated a science major and those who did not were propor- 
tionally represented. ^ 

During the period of project activities the percentage of 
declared science majors increased substantially at the campus where 
the activities were concentrated. Although this may have been due to 
mi/ltiple causes, it seems likely that the projeatt activities or their 
secondary impacts contributed to this* effect . Jno. specific activities 
can be iinplicated be'cause the target group of freshmen and juniors 
declaring science majors remained relatively constant and shifts from 
science to nonscience majors and from ridYiscicnce to science* were not 
significantly different. The project can also be judged a success if 
rate of participation and participant satisfaction are used as criteria. 
In addition, many positive secondary outcomes resulted on the Mary 
Baldwin campus. 

There were several parts of the project that were suggestive 
and interesting, but not completely explored by the project evaluation. 
These are: ^ 



*This was tr^ted as an equally probable event in the analysis 
although national dat^ suggest that a shift from science to nonscience 
Is the more probable event. 



_ ^ ^ 

J * 

« 

!• The cooperative arrangement between relatively contiguous 
schools represented a promising cost-effective approach to career in- 
formation activities. Yet the evidence indicates that the schools 
participated and benefited 'different lally • It is possible that the 
logistical barriers encountered may be surmounted oVicc th<5 activities 
were operational rather than experimental. On the other hand^ personal 
commitment and responsibility of the institutional members may have 
more far reaching affects than the activities themselves, 

* 

2. The study had the potential for- reinforcing existing 
decisions. While it certainly performed this necessary function. 
It also proylded career inforraatlon foxLthose women not choosing 
sclence-roia ted careers. The overall effect on the campu^ where 
activities were concentrated suggests that calfeer activities may 
be beneficial to both groups. 

3. The externshlps represented a unii^ue component of this 
project, and» in general, served to enhance career commitincnt among 
the junior science majors. In addition, such externshlps provide a 
close and more realistically basecl relationship between the community 
and the colleges that should serve both to increase career awareness 
on the part of the faculty and to Increase the emp^oyabili ty o ^ it s 
graduates. 

4. The most unfortunate part of the experiment was its ^ 
failure to indicate the ef£^ts of exposure to project activities in 
order to provide an indication of necessary level of effort needed 

to reverse the flow of women away from science majors* In this experi- 
ment, as with almost all naturalistic experiments, no reasons for the 
Increase in science majors could be postulated from the experimental 
results, e.g., the differential effects of project activities on 
attitudes was not determined. 

5. The fact that role models were graduates of the local 
colleges probably enhanced their effect, e.g., the majority of the 
role models had graduated from Hollins or Mary Baldwin. This likely 
Increased student ident if icartion \<rith thfe role models and their 
success seemed attainable. 

, -6. The affect of^he additional career counseling offered 
the project is not clear; since its influence on f reslimen *\ras not 
a^^lyzed. In addition, the low attendance at the weekend seminar on 
career counseling and as^crtiveness is not discussed. The lack of 
enthusiasm on this topic is interesting in light of the good reception 
of thS^eminars and externshlps. 

7* Many of the project activities, such as the externshlps, 
and use of career material and videotapes are being continued in the 
absence of NSF funding. 
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/ . CHAPTER III 

PROGRAM OBSERVATIONS AND COMPARATIVE ANALYSIS 



Although aimed at sclcncc-rclatcd careers, many of the rccom- 
mcndiitlona of this report, especially >at' the primary and secondary 
school levels, apply equally to all nonMradl tlonal Jobs, especially 
those that are highly technical. Therefore, the authors feel that 
the same recommendations may apply to many Interventions designed to 
Increase the awareness of women regarding employment alternatives and 
options and to increase their participation In many noxitradltlonal 
careers •> 

The projects described in this report were aimed, in general, 
at potlvatlng and reinforcing decl>6^ns to enter professional xiareers 
in science, for preparing effectively for those careers, and for 
removing ba^rriers to the attainment of those aspirations. All of 
the scientific and . engineering positions described in the materials 
developed by these projects required at least a college degree, and 
most required a^^nced degr^s Including a jdoctorate. On the whole, 
those women receiving doctorates in science-related fields are 
productively and continuously employed, and salary differentials 
between men and women is less than men and women with less education. 
That ia» it appearsf^that a Ph.D. may b^ an "equalizer." Since these 
women may also serve as visible examples of the employment potential 
of females, they may serve to increase the aspirations of otl-ier equally 
talented women. Therefore, it would seem desirable to increase the 
proportion of women in this category. Since the recommendations may 
only apply to a small number of women, they are treated independently 
in this report. The recommendations' incorporate the evalua tors' 
observations, derived from a comparative analysis of the projects, 
'and should be considered as hypotheses to' be tested since definitive 
conclusions could not be made from the present projects. 

Although this report has concluded that there is probably 
a higher success rate to be expected by funding programs for high 
ability, highly motivated groups, and has recommended concentrating 
on reinforcement programs for these people, there is no evidence 
that the need is not greater among low* motivation, low self-esteem 
groups. Assuming these groups are larger, it is possible that the 
potential output would be greater even though the "success rate" 
may be lower. » 

Moreover, the consequences of adequate science and mathematics 
background and awareness of broad career options may have, widespread 
impact on women in the society. For example, comprehension of mathe— 
matic and scientific principles may serve to "demystify" a technologi- 
cal environment and decrease a sense of helplessness and lack of 
self-confidence. Further", the acceptance of nontraditional career 
options, even for tho^e not choosing to pursue them, may create a more 
supi>ortive environment for those who do- choose them. 
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Finally, a number of nont radi t ional nonprof csslonnl aclencc* 
relied Job^ exist which, for many women, would represent both economic 
and social benefits: elect ronic»- , video-, sound- or flight-technicians, 
computelfr-operAtors , highly skilled labor, etc. These are Jobs that 
. require ^ciencc-^oricnted preparation and contribute to the emerging 
role of %i/omcn an productive partners in providing highly specialised 
support sIfLills in a technological society. Although these positions, 
do not usually require college degrees or the same' high degree of aca- 
demic learning ability, they do require early exposure and commitment, 
continued encouragement, and special training. They represent improved 
earnings and more respected skills than many traditionally female jobs. 
For these reasons it may be Just as desirable to increase the 
number of women participating In these careers. Recommendations con- 
cerning career education programs are given separately in this report. 

Reentry is a critical area for increasing the participation 
in science-related occupations* e.g., many more women are qualified 
for these occupations than are curj^ently ^ployed in them. For exam- 
ple, the Scientific Manpower Commission reports that women earned 
about 35 percent of' the bachelor's degrees in mathematics between 1948 
and 1973, 2!^ percent of the master ' s^ degrees and 10 percent of the 
doctorates. Far fewer at each degree level are employed, and the under- 
employment appears to increase as the level of degree decreases. 
Approximately 87 percent of the Ph*D. recipients in math are employed^ 
but only, about 28 percent of the master's degree recipients arfd about 
31 percent^of the bachelor's recipients are working in math related 
occupations. Similarly, the pool of women qualified to be employed 
as chemists is about 20 percent of the total pool, but only about 8 
percent of the working chemists are female* The percentage of 
workiqi^ Ph..D. recipients may be higher than that of lower degree 
recipients only because a greater percentage of them are continuously 
employed . 

Clearly, undcrutllization of females in the economic sector 
is a widespread problem. In fact, in view of the pool of qualified 
women, it may be more imperative to address the reasons^ resulting in 
their underut ilization and to develop remedial interventions than to 
encourage more women to prepare themselves for these careers. Con— 
sequentl/, reentry programs, designed to meet the specialized educa- 
tional and* emotional needs of all women, professional or not, are . 
discussed in a separate section. 
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A» P r of cutflonnl Carccf -j ^Obw crvat io n n From tlic^ P rojcct\ 

AiDong the obJectivo8 of this contrnct wrt» the cxamlnntlon of 
the renultn occurrlnK acrona projects* in or^er to fiiolate obnervable 
puttcrnn by ^hc type of Intervention, typen of material?!, age Kf<>wP* 
and other variables th^t might have relevance in the Implementation 
of filmllar projects. ThlH analywln may be called program utratcpy 
analyoin or comparative analysis. 

Unfortunately t none of the projcctn proved to' be effective an 
Jiplged by rigorous statistical methods, clthrcr because of the problems 
In design, control group Implementation, and outcome measures, or 
because the treatment actually had no effect. Therefore, .the evaluation 
team employed a "preponderance of evidence" criteria for fudging the 
effectiveness of a project. That Is, some combination of the statis- 
tical results, other nondcsign outcomes such as experiences with a 
roughly comparable group* the opinions of the participants, and our 
own impressicms was used to Judge whether a project was effective. 
Under these conditions, even if "success" was indicated, no causal 
reason for the success could be determined. Consequently, commonalities 
between the more successful and less successful projects were explored. 
Because of the experimental limitations on the conclusions, these 
observations should be treated as hypotheses to be tested, and not as 
recommendations* 



Even when statistically significant results were obtained by 
the experiments, thesre were frequently difficult to interpret and 
place in perspective. The difficulty was enjcountered under several 
circumstances. First, frequently a multitude^ of items were use4 in 
the cvhluatior^ instrument , but only a few items were significant. 
Further, whea a variety of outcome measures were used, some of the 
significant outcomes may have been interesting and/or beneficial, 
but not directly relevant to encouraging women to choose science-related 
careers. A thirds difficulty was when different "control" groups 
indicated different results, such as with the University of Kansas 
study. A fourth difficulty was the probable Hawthorne effect, where 
the novelty of the intervention may have skewed the results* On the 
other hand, multiple ye;>.r projects (University of Oklahoma) we^e diffi- 
cult to analyze because the effects may have been cumulative and not 
directly related to the segment that NSF sponsored. 

Therefore, the "indicators used to estimate effectiveness, 
were at best, only global measures, frequently not conceived of as 
part of the Experimental design. Consequently, tKe reason for xhe 
outcome could, not be conclusively determined. For example, the special 
math course at UMKC appeared to be effective irr encouraging women to 
take subsequent math courses. Ht)wever, the cOTiparison group were 
those taking math cour:ses the year before, and those taking a dif- 
ferent math course the same year. Therefore, the interest in 
mathematics might be attributed to any of the following: (1) the 
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(J) the Adilt- 
,,s ,H, «,thod of in.truetloo. K j„,,ucncc 

tlon.l t«'"''*i„';:'"c6 tl>c "H"-'""","' ' , UP or .>.•= 
,cren«. tn the P P ^ Tabl. V 

Th. project. «%tr«c of the P-r.lctpant.. the .-^^^^ 

r.r- t^c product, of of^^the^P _^ I'J^'^^ul .""--ent 

rii:fe"tJ^^-prrt.r"" - . . / 
- :-:-crt:s:"::r;roU., ecuct^e. no 

rorcoon»clors and teach.- -^^^'^ ^'"^„':rin; 
1° Kansas appear to «P"=^^^„tasc of «ot«en """^^^ statl*- 
"Iported a ""^" f "True control Rroup -f^^^^f iSl^homa «arta.l.oP 
^ bourses. althouEh the ""^^^""Wng ^at th.cy «°"^'' 

if tic-.l comparison, similar J reporting j proup. 

^„Vrol croup composed cv^ counselors/ teacnc increase in 

^'hoo but did not attend. .^%^„^istcnt . but ^^^^^^^eported increased 
tv Sli^higan Tech. ^^^P^^^^^t/ 3 career for the participants 

by . engineering as a c ^^^.^ ^.y^^t ^^^^^ oroRrams , 

awareness ot ^n^^ these careers °^ between thcso progr * 

reirs^"^--uen?iy. the --o-aliti^s - 

Xa^^^y ^ve been successful 

The ACT nonsex restrictive voc«lo^^_ Q-V.r°llfu- 
„1- chfmchlgan tech ^/^:::o«'s program to updat^ ^'^tUentlon. 
cassitfes and "l^^ttU/^Jfrct when used as t^^ T^Thftlne o£ the 
Reported '"-^"^-'it^^a in this category because ^^^^^ Jobs 

tosenont was ^"^1"*^" cloven participants had ^^^^ ^""t^^f 

"r;hU°:p'poa«d°tore a^o- -;:f,/;;tudies ^^-^r ;:ttiri;ants - 

and this apK- Goucher ana effect on the p 

t"err%rojrcl -itht /„re«rrre discussed. 

'C^nlx^les between these P ^^^^^^^ ^^^^ ^ 

rrr^t^h^: tSlaUon are as foUows. 
O . rccownended further 



-A 



-lb- 



ACT 



Policy Studies 



MIT 



Goucher 



TABLE 1 
PROJECT DESCRIPTIONS 



Grade Sample Intervention 



Contact 
Time 



Michigan Tech 8th 



8th 



8th 



9th 



10th, 
11th 



10th, 
11th,. 
12th 



11th 



Presentation by role 4 hrs. 
models of prepara- 
tion, job content . , 
and lifestyle in 
engineering. 

Demonstration 4 hrs. 

projects. 

Mailed printed' 1 hr. ' 

matter. • 

. Given non-sex ^ 2 hrs. 
biased career 
inventory, dis- 
cussion groups, and 
printed matter. 

• Workshops in school 12 hrs. 
on lifestyle and 
career clusters. 



M,F Film and booklet. 



CoUegg level se- 
mester course' in 
science. 



Ihr. 



15 hrs. 



."5 



Results 



No significant results. 



No significant results. 

i 

No sigolficaat lesults. 

•\- 

More career exploration, 
increased congruence 
between aptitude and • 
aspirations.' 



No significant results- 
slight trend toward dis- 
interest in science, . 

More in experimental 
group undecided about 
career plans—same amount 
definitely wanting 
engineering. 

Significant decline In 
interest 'in science at . 
end of course, but 58^ ^ 
of respondents planning 
science career one y.ear 

T 

later. v 



TABLE 1 (eontlnned) 



1 • 



Sex/ ' 
Grade Sample Interveptlon 



Oklahoma 



/ 11th, F 
12th 



ACT 



% \ '12th 




Kansas 



12th 



Workshop of nixed 
discussions, labs, 
and field trips. 



Kaillngs of relevant 
materials & VIP 
■inventory. 



F/high Workshop. .■ 
ability; 



.Queensborough 9-12 M,F 



Michigan TecH Parents M,F 

Michigan tech Teach- M,f 
ers 

Michigan Tech Teach- M,F 

coun- . 
t selors 



Parents 'M,F 



Slides and 
cassette of six ' 
role models.. 

Printed matter 
mailed. 

Printed matter ' 
distributed. 

Workshop with role 
models, labs, 
discussion- 



Workshop on career 
materials with 
daughters.. . 



8 hrs 



Contact 


Results 


'lime 


40 hrs. 


Probably increased nuoiber 




ui wumeu piauuXug, 




engineering tareers 




(not adequately tested). 




nuce pidiuiiu]} baKiu{j courses 


* 


in science but more control 




planning to take math^ 


8 Hrs. 


Significantly more women. 




pursuing science careers 




than women in prior year 




control; but same percent 








to workshop but did not* \ 


attend. 


I'hr. 


No sigttificant differences • 




1 


Ihr. 


No significant differences* 

> 


Ihr. 


No significant differences. 


80 hrs 


No significant diffexence 




in participants but may 




have increased- activity 


. . / 


In school community. 



Not measured; daughters o 
reported .it as positive. 
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TABLE 1 (continued) . 



' Sex/ 
Grade Sample Intervention! 



Contact 
Time 



Results 



Missouri 



Rosenont 



College F 

Post- ' F 
'grad 



Special math course. 



. Course to 'Update 
skills and 
industry intern- 
ship. 



1 sei. ' 
80 hrs. 

100 hrs. 



More took further nath 
courses in sequence. 

About 1/4 did get jobs 
in science-related 
areas. 



I. 



J 



r 



o 
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Material 



1. Choosing a Career- 
Women's Work: Engi- 
neering (MIT) book 



2. Wonen in Engi- 
neering (MIT) filD 



Exploring (ACT) 



•Vocational Interest 
Profile (VIP) (ACT) 



Women in Science and 
Technology: Careers 
for Today and 
Tomorrow (ACT) 

/ 

Workshop format 
(Kansas) 

& 

Women in the Pro- 
fessions (Kansas) 



J 



TABLE 2 f 
PROJECT MATERIALS 



•Appropriate Af; e 



Description 



/ 



iDissealnatiOn 



All secondary and col- 
lege engineering 
students. 



All secondary and col* 
lege engineering 
students. 



Secondary. 



Secondai7. ;' 



Secondary, 



Secondary, college. 
Secondary, college. 



Description of three 
female engineers—' 
student, young profes- 
sional,^ middle age 
professional/all life- 
\ styles represented. 
# 

ShotfS students and pro- 
fessional women in engi- 
neeriJig at work and 
home- 

Dpdated version called 
ViESA: book on job 
clusters and aptitudes, 
career .planning~non-sex 
restrictive. 

N^-sex restrictive ' 
career assessment/ 
intervention. 

Booklet, describing 
realities on women in • 
science-related careers. 



May be used for TV and dis- 
tributed on film by 
Educational Development 
Center Inc. Now available 
from MIT catalogue. 



\ 



Part. of Houghton Mifflin 
"Career Planping Prograi."- 



ACT. Nice booklet ' 
that shAld be widely, used.' 



Series of sg2f awareness jjone. 
exercises. 



4 



tome study course 
designed, for three 
credits. 



ilone. 



o 



tABLE 2 (co&tinued) 



Material 



Voneji in Science % 

(Qu^nsborough) 



Workshop Currlculun 
'^Policy Studies) 



■ / 

/ 

/ 

/ 

/ 

/ 

/ 



Appropriate Age 




College, graduate 
school. 



Secondary 



Description 



Dlsseninatlon 



Interviews vlth ?ix of . Aaerlcan Association of Physlj 
top female scientists: Teachers and NSTA distribotia 
nixed ethnic background ^^^^^ probably be used in co 
and variety of lifestyles, junction with other jiaterlal 

except at graduate level-nay 
; be better at college level t 

secondary. 



Mixture of job \ 
clusters and lifestyle 
alternatives. 



None. 



r 



} 



o 
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TABLE 3 
PROJECT COST PER PARTICIPANT 
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Intervention Hours* 



Cost 



Ef f ec t Ivene ss 



Dnlversity of 
Kansas 

Policy Studies 



Queensbor ough 



Hassachusetts 
Institute of 
Technology 

Univ. Miss, at 
Kansas City 

Rosemont 



University of 
Oklahoma 

American College^ 
Testing 



exploration 
workshop ^ 8.00 

career edu- 
cation course 12.00 



sl±d)e and 
tapes 



film 



math course 

chemistry 
course 



1.0 



1.0 



64.00 



100+ 



workshop ^ 40.00 



literature 
mailing 



.10 



10.00 
50.00 
1.00 

2.00 
350.00 
800.00 
300. ob 

1.65 



possibly positive 



no effect or negative 



no effect 



unknown 



probably i>ositive ^ 

positive for small 
proportion 

^ "^^sibly po&fl^l^^^^^^^ 



no effect 



Goucher 

) 



Michigan Tech 



nonsex re- 
strictive 
interest i 
ventory 



resear 
course 

student 
literature 
student 
seminars 
parents 
literature 




1.00 



/i; 000.00. 



30.00 
1.55 



no effect 



no effect or negative 



no effect 



no effect 
no effect 



Michigan Tech 



*Estimatas 
some participants. 



counselor 
tjeacher 

wjjrkshop . 112.00 
miniTOiira contact time; the 



AOO.OO probably positive 

time may have been greater for 
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1, Concentrating on vomeg ii^o are already Interested In ^ 
science. (Jja^ general. It Is thought that projects providing support* 
for vosen Interested in science, and projects to remove barriers to 
the full participation of these vomen» are preferable to direct 
motivational projects to encourage women td change their interests 
for the following reasons: 



• They are more Easily justified in terms of providing 
equal opporfux^fCy and avoiding criticisms of reverse 
dlscrimln^ttidR. 

• They are less apt to result in unsatisfactory career 
choices. 

m .None of the projects observed appeared to.be success- 
ful in changing attitudes. 

• It is difficult to switch from a nonscience to a 
science area. That is, beyond the Junior year in 
high school, compensatlhg for inadequate math and 
science backgrounds is difficult. 

Since the projects examined did not appear to be successful 
in changing occupational choices at the senior high level, intensive 
support and information could be provided to those women having the ' 
necessary background, ability -and motivation to pursue their exist- 
ing interests, 

\ ' - ■. 

While there is not an established theory on the vocational 
choice patterns of women, there h^s been a growing number of studies 
in the area. Most of the literature appears to be in ^reement that 
there are many shifts in both occupational interests and commitment 
to a career. However^ the literairtire uniformly indicates that from 
preadolescence on the shift Is toward typically feminine careers and 
away from nontraditlonal 'careers (e.g. , Angrlst, 1970V Harmon, 1971). 
Consequently, Interest should be defined very liberally, and should 
not be interpreted to mean an expressed career choice. 

The kinds pf support that may be helpful can com^ from a wide 
variety of sources, and the most Important source will be different 
for each age group. These supportvprograms could Include parental 
support, encouragement from teachers, peer support (both same and 
opposite aex), guidance counselors and from the institution as a 
whole. ■ The range of possible forms these programs may take is 
virtually infinite and could Include counselor workshops, special 
housing programs, special workshops for science/math teachers, or 
sex-segregated classes. 
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^ . 2, Concentrating on vrao>en with above average aptitude and ^ 
Motivation , Realistically, professional careers In science-related 
areas require intellectual ability^ an adequate background derived 
froQ math and science courses » and more than average motivation. In 
fact, having completed advanced mathematics and silence courses 
successfully is probably a good indicator of ability and motivation. 
L Although there is a controversy about. the measuring of aptitude and 
ability (Prediger and Hanson^ 1976; Schmidt and Hunter » 1974), It 
seems feasible to determine whether individuals have at least 
average ability or are highly motivated by utilizing either stan- 
dardized test scores, grade point averages, or the courses chosen 
and completed.' 

Many studies have shown a relationship between career commit- 
ment In general, and measures of accomplishment and/or aptitude (e.g., 
Hoyt and Kennedy, . 1958 and Tyler, 1964). Further, a higher level of 
aptitude appears to be^ related to the choice of nontraditional 
. careers, e.g., those occupations dominated by males (e.g., Astin, 
1971). Consequently, It would appear that Intensive and/or expensive 
programs should concentrate on women who have either a high' ability 
or who have taken the necessary requisite course or overtly express 
an interest in science. 

This hypothesis was substantiated by the projects: the 
more successful strategies/projects utilized a motivated population, 
while the ones judged less effective did not. For example, the 
Kansas workshops invited only women that had been selected for 
admission to KU, Oklahoma University required active motivation to 
iipply» as did. Michigan Tech. On the other hand, the two studies ^ 
categorized as ''possibly negative" reported severe problems get- 
ting young women, of adequate ability; and one report contained 
reservations about the participants* motivations. The majority 
of the studies reporting no results had no special requirements 
rcga^rding either the motivation or aptitude of the participants. 

One indicia of motivation may be found in the participant 
selection procedures: University of Mi5;souri at Kansas City, 
University- of Oklahoma and Michigan Tech all had self-selection 
procedures; only those individuals who wanted to participate 
attended. On the other hand, some of the projl^cts had more or less 
captive participation; the intervention was administered in class- 
rooms, or th,e entire class participated. 

The sclf-sclcction, of course, provided- a strong experimental 
bias toward success, nnd mitigated any conclusions about the inter- 
vention itself. However, since the aim of further Implementation is 
to bias the projects toward successful outcomes, voluntary participa- 
tion may be n judicious procedure. 
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3, Using wrkshops as a format for the Intervention , Although 
It is very possible^ that the selection procedures for the vorkshops' 
was a greater detenainant of outcome than the format ^ the hypothesis 
'is proposed that concentrated "live-in" workshops may be effective. 
These vorkshops may offer a wide variety of activities as in the 
University of Oklahoma^ Michigan Tech and KU projects » may be the 

more enjoyable and effective format to provide- support and information 
for young vomen interested in science* 

4, Encouraging participant Interaction , Social psychology 
would predict that other persons sharing similar outlooks and 
attitudes could provide rcenf or cement for women choosing nontradi- 
tional careers and/or lifestyles. The projects" provided some evi- 
dence for this assumption. The live-in workshop, w^ere partici- 
pants with similar interests spent concentrated periods of time 
together provided a perfect envircmnient to obtain these rewards. 
In the special math class, informal tutoring at the noon hour was 
available and provided the same opportunity. • On the other hand, 
the larger class situations and/or mcdi^ presentations were gen- 
erally less successful and did not provide an opportunity for 
participant ' interaction. The Gouchcr project entailing basic 
science research did provide this atmosphere, but participants 
reported that they did not form any new friendships. 

'5. Usin^ sustained contact periods . When the treatnent 
did not require intense conccntrjation and work, the longer periods 
of time for administration of the treatment appeared to be more 
effective, possibly because of the increased opportunity to make 
new friends with people sharing; similar outlooks. The more success-* ' 
ful interventions appeared to .require at least eight contact hours. 
It is possiblL- that short "one-shot" affairs may not be sufficient 
to counteract existing cultural mores discouragin^^'voTiren from 
choosinj science-related careers. However, since soi:ie oC»ier proj- 
ects of grcaicT ler.^wh did not 'appear to be successful, careful 
examination of-related variables should be conducted. The length of^ 
exposure may be one of the reasons wliy the media products did not 
appear to have a demonstrable effect. ^ ^ 

6. Using role nodol?; in as many situations as possible . 
Uniformly, cole models appeared to be the most effective component 
of some of the projects and were the primary material for the media 
products.. The original qonnotation of a role model v»;as a person in 
a position of influence that one -could-^ identify with; most of the 
projects did incorporate the*^e youn^,er women in mid-level positions. 
In one of the projects containing n mix of ro]c models, the younger 
women were judged most^ effective by the participants. In this respect, 
then, chooj>inp, the role models closer In age and only slif;htly above 
the level of aspiration of the participants may be advisable. 

The evaluation ream, however, feels that there is also real 
value in depicting the most Successful women of our time. Although 
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very few women (or mep) may be able to Identify with these outstanding 
people^ 'th<?y demonsttratc that a woman can •'make it,'\ they are a 
source of pride for* the. w^men, and njay serve as an itispiration. 
Cbrfeequbntry^ 'A mix of age groups ank levels of accoiripli sHmfent (as 
well as lifestyles, ethnicity and soVon) is recommended. 



the at:oa 'of concentration of the role models did not appear to 
.have any iwp^ct; the more ^^portant factor was that they genuinely en- 
joyed their work and their 'lives. Finally, the bes.t format/ for role 
^models may be allowing them .to inteifabt wijih a small igroup of females. 



7. Us^ne "handsj\)n" , experiences . In majay of the projects, 
^ trarious types of hands-on experiences were jised. Very frequently, 
these were* engineering or • science projects.." These activities were 
rated highly by the participants* They appeared to be most effec- 
tive when they were group projects, continuing over a period of 
time, e.g., when they facilitated the forraationp.of social relationr 
ships. Also the active participation In these and other activities 
appearejKEZTsenhance the effectiveness of every kind of intervention. 




8. Segregating some activities by sex . Although in theory, 
well as in practice; sex-segregated classes might be considered 
counter productive since- women live and work in' a world with meq, a 
consistent comment on the.part^of many of the participants was that 
they preferred all-female seminars. Thrl^ytpmraent extended to a 
preference for female tutors in hriath/. - pio* young women commented that 
. they felt more free to ask (what t^ey coheid^red) "dumb" questions, 
to appear as '^bright" as they are, and xaijij^o6|:s their personal 
life and ambitions. Consequently, althQUTglhi aC^sad coiranentary on 
socialization and peer pressure, sex.- segregated classes appear to be 
useful in situations where remediatfLon^^^l'ls or personal questions 
are involved. These classes, however, could incorporate methods to 
leadtb more open discussions with male peers and parents, pnce. 
the wx)men have gained self-confidence and suppbrt from their same-r^ 
sex peers. ' C ^ \ 



9. Emphasizing the social' qphl^bution' of s^endfe i One^^of ' 
the mythsT of science-related carecrsvl^Ttot directly ciispelled in any 
of the projects^we' observed, is the absence of ^eniphasis on, social 
ijZnV^tance and soci4|Flnteract ion in science careers, e.g., scientists/ 
engineers were frec^uently not portrayed as persons with extensive 
social/envirpnmental concerns and- responsibilities who interacted 
with the* commurJity. Since women are repulfed . to* be yery" iiiteresf ed- i4 - 
social welfare, emphasizing the' input of science^ to> the -well-being ofV 
'society, -fimd a deep iny.olvQment wijzli^^ople;/ might enhance the 
desirability* of the pxorfession. Moreover, * the. greater theT humbj^r of 
.scientists whose interests st^^orcede "the testtube,^' the greater the 
>otenti^ai ^impact of .scientists an society in areas ath^ than .technoltogy. 

Consequently J we wouidJMpj^ on the basis oVvthe Expe- 
rience gainedjiy these project|K^^#r?e¥' exSmination-of a format 
where able and moti-^^ted" yoi^rigjj^ffl^v^" hnvxng 'Some interest m 
science, gather for a workshop»^havfng the. ingredients of rolei 
models^ hands-on expcrijences, ^d ' the opportunity for net? friend- 



ships. This format is quite similar to the existing Student Science 
Training Program,* ^hich still does not have full participation by » 
* females » and has a demonstrated success rate JLp turning out scien- 
tists (Vidulich, Christman, Drake ahd Kirk, 1976), e.g«, about 50 . 
percent of the females participating in these programs expressed 
career aspirations in science. 

Similar experiences could be provided for both college and 
graduate students. David (1971) concluded that ''earning a doctorate 

Is the factor that most equalizes the women to the men in science 

and engineering,, in te^rms* of employment, ^lary and contribution 
tjo their fierd (p. 222). However, of ptudertts entering graduate 
schooly possibly twice as many men as a/omen actually complete the 
degree. If the.dWctMa^i^vls -an equalizing* faVto^ in employment, 
salary and acc6mpllsl^nt/>speclal prograniis .t<i '^oourage completion 
(and to contribute to.fthe' §|.upj5J,jr j>f role models and female faculty . 
members) should beViiandUctedr. > These"^p^^ female 
colloquium, particular sJpeaTcej^i^^^ internships, work- 

shops and seminars ha t^ionaliy c'qj^dycted- we^«-long seminars for 
female graduate students. V"'^.'*t/- ^> t 

^ v^.^, ■ " ^ ■ ■' , 

10^ Removing institutional barriers tofdmale participation . ^ 
in science qare^ff . Although the NSF projects were- not directly con>^t*^ 
cerned with ovei§f discrialriation, many observations regarding the 
obstacles they presented became apparent to the evaluation team. 

Not only do women pursuing riontraditiohal careers encounter 
social barriprs, they frequently encounter institutional barriers. 
Even those schools professing equal opportunity for financial aid^ 
intern programs, etc., frequently have n9t adapted them to thx* spe- 
cial needs of wom^n. This discrimination, 'and misinformation, 
starts very early and contlftues'' through her educatiofml and job 
career y and has to be a' discouraging' fa^ctor even to highly motivated 
women having superior ability. For example, assistantships in ' < ' i 

science have positive effects on the juftior and senior science " ' ^ ' 
majors. It not only seryes as' a financial Al^, it is 'interpreted . 
as a "vpte of confidence" and Serves to Ir^crease interest, exposure V 
and expertise in their areas. .Assist an tships also provide addl- . 
tiona-l encouragement to go to g^duate schopl, and usually provide 
a closer relationship with a faulty membe^. Assist^tships. to ^ 
declared science mjajor^' may improve the- ri^tentxou^^atffe and result in 
TDore women attending graduate school in science. Yet discrimination 

^ — — ■ ■ ■ • ■ . ■• / • 



*The Student^^cience Trainffig Program sponsored by NSF has 
-the basic goal "of providing talented students^ learning opportuni- 
ties above /and beyond those narmaliy available in most formal science 
e:ducation pro^ram^" : (^SF^ 1975). Typically this involves high school 
juniors , living on a college campus for^a peri^d'^olf time during the 
summer. p ^ ^ 
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In granting fellow8|ilps Is common. For example* consistently less 
than 3 percent of NA^A fellowships go to women (about twice the 
rejection ra^tc for females as males), and about 18,7 percent of NSF 
fellowships went to women In 1972-73 (Nles, 1976). r 



Career Education ' • 

There are a virtual plethora of problems associated with 
^current pr^actlces In career education. These Include sex stereotfyplng 
of careers In literature and medla^ lack of awareness of alternative 
careers and lifestyles, sex-biased counseling, and so' on. However, 
two appear to be especially relevant for science-related careers. 

^ ■ .•-V.J 

Increasing the education in science and math has many 
benefits for all women, whether or not they choose a career in 
these fields. It allows for greater perceived control of their 
environment , 'and provides^^^them with; a background adequate for a 
wide variety of careers. In' the area of general career and science 
education, we recommend: 

-1, Differentiating between career education and programs 
to encourage, women to choose scieye as a career . This conclusion 
is drawn from the recommendations to concentrate on women who have 
already expressed an d!nterest in science and/or who. have taken the 
necessary courses by the senior high level. However, some general 
encouragement may be neces;5ary to obtain these prerel^uisites, e.g., 
prior to that time, career education courses for al^ students is ^ . 
important. Utilizing some of the media products ann pc5rtions of 
the\Kansas and Policy Studies' Ptogrims to make ypung. women aware 
that -science is a career Qpt ion and to encourage them to^ obtain, 
the i^necessary ^background (e.g-, math and science) to keep thoise ' \ 
career options open is important prior to the senior hi^ level. 
These programs could be done i?nexpensively, reach a la^ge humber-- 
of students'; ,^o hot necessitate "special" programs- for women, and 
become part of the career education classes in the school systems. 
These programs cpuljd incorporate the "lifestyle" considerations of 
a career. * . 

2. Emphasizing thc^ importance of continuing mathematics . 
preparation . * Since mathematics appaors to be the "critical filter" 
to. a wide variety of occupat-ions it is imperative that females, 
continue^^hese courses in order to keep' their career options open^ 

A great mairy methods in assisting women in mathematics are- v 
lnv<?lye4K' Tfiese include developing innovative ri^thods of teaching, 
math** adapted ,^o the typical s(trength$ "of female^,) of fering special- ' 
tutorial/remedial courses,- mkt^ivaftxiety counSelip^, qnd emphasizing^ 
an awareness of the effect of d\sc*ontlnuing math education. 



• 



C, Job »nd Educational Reentry Programs . 

• " Thirty-seven percent of women with children under six, years 
of age and 50 i/efcent of women with children between tlje ages of 
six and 17 were workiQiHin 1975. Since a majority of ' these women * * 
. choose to remain oulTKif the labor market for thel /irst years ^after 
the birth of a child^ these figures indicat;e that many women reenter 
the labor market after some" D^rlod. of economic ihactiv^t^,. ;These j 

i^omen are typically re-employed in jobs that do not utilize their ^ 

full potentl^^ and johs fchnt typically ar» ^owar pa/lnei » Thig» 

underemployment is more acute \f or <!fte* woman entering 'the labd'r market 
than for women who are continubusly employed. - * 

The woman attempting to reenter the labor market faces a 
multitude of problems and adjustments^. First, h^r technical skills 
and theoretical understanding of her field *ma>J?e outdated/ This 
problem may be addressed by an additional educational experience. 
Second, her confidence in her abilltv to get or hold a challenging 
job may be diminished. She may Jtrot |cnow how to int*e.rview :for a 
job. She may have many logistical problems, such , as arranging for 
child care, transportation and/'dinner each night." ^She may not hdVe 
tl\e supyport of her family and friends. She may be afraid of 
failure (or success). She may face very real discriminatiqn on the 
part of employers. Consequently, the transition -to work after a 
period of unemployment includes a dramatic change in lifestyle for ^ 
herself and her family, and a change in her perception of her role. \ • 

After the childbearing years, many women want or need to 
reenter the labor market, i.e., they wint to transition to work. > 
For inpny women, this transition may include completing an advanced^ , : 
degree, or acquiring specific job related skills. Considering the ' 
underemploymen'^ and underutilization of the talents of these groups, 
the type of assistance given t he s^e women is important. Therefore, 
we recommend: T . 

< " • 

1. Concentrating on uhdi^remployed, women . 'It is sugge/ted 
that reentry programs for mature women might utilize already wdbking, 
but underemployed, women. Updating the skills of women alread/f in 
tfie labor force might allevia£e prot>»lem.<5 in recruitment'i^'and 
placement. These women would have already adjusted tSieir family 
arrangements to meet their work schedules, and have shown that 
th^ are motivated for employment. Th'ey may be currently under- i " 
employed, e.g., rather than capitalizing on their scientific skills^ 
they may be working as secretaries, sales personnel or othj|^jobs . 
unrelated to their training. The major obstacle to this aj^roach f 
would be that their families may be accustomed /to or dependent on 
the additional income, and a per^.od out' of the labor force to upd^ 



their skills may impose an economic hardship for 
financial assistance is provided.' 



update 



them, unless 
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One successful approach Is the current affirmative actkm* 
progTam^ln the Food and Drug^^Admlnistratlon. All males and females 
without opportunities for advancement are eligible for an on-the- 
. Job training and work release time' for school in order to be qualified 
as an Inspector, Normally a heavy science background- is r^cqulred for 
this position. The program enables advancement Into^ a science- 
related^cat-eor without Initial salary penalty. ^ 

Considering employment prospectl^ in the ^locale . It woul^ 
ir/l</gical to fund pffegrams to update skills in areas where 



appcarvlggical ^to f und pr&grams to update sk ills in areas where 
tbe J«Dor <ieraand is not abnormally low. That ls> it Is not- cqst- ^ 
effective to prepi^re women for jobs that aren't available, and ^ 
would be 3 discouraging experience for those women rand can elicit*^ 
adverse community reaction among unemployed males and their dependents . 

^ 3. Funding pro jects to upc^atg .1ob related skills . While 
I these programs arc typically expensive, it appears that some ^ 
assistance to women to update their skills may^e necessary. <One 
of the side benefits of tnese prognems m^ be that It allows fbr a more 
gradual adjustment to a working environment. ^ - ^ 

4, Making special seminars^ workshops and counseling available . 
Since the majority of these women will have to make personal and 
familial adjustments to accommodate their new schedulQS, 4nd job 
demands, special programs to help them overcome the perceived 
barriers, and obstacles associated with employment could help to 
^increase the success rate of these reentry programs. That is, a 
woman's ability to get and hold a job» evfen though she has adequate 
skills, may be dependent on her attitudes and motivation for work, 
l^e.,.her job readiness- It is^ recommended that assistance in 
developing an appropriat;e job readlne&s profile be a^componcnt of all ^ 
reentry programs. • 




D. Administcative Recommentiatlo 

1, ImprovinR the quality of the experimental res^ar6^h . 
There are several ways to attempt to improve the quality of the 
research. :These include (a> more selective funding, (b) rproviding 
technical assistance, and (c) use standardized measures and long- 
term ^follow-up. ^ 

:^r'/. ^^^^ selQctivity in funding. Overall^.the quality of ' : 
the projects,- as ea^pegjjncnts , could haJire' been improved. One facfifbr " 
was; the circulation of the announcement of the availabilitfy of 
support for-^hese pro^jects. Most of the project directors .reported 
lea»rnlng^abcut_tJ^ program from th'e flier received at a. dean's 
/> f f ice . I - Conse q uen t ly , only a very few proposals were received and 
very ^ew requests for funding were rejected. A better mechanism of 
disseminating information to prospectiver applicants should be 
developed. 
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A concomitant observation la the difference In results 
obtained by experienced researchers and those with less experience Irf 
experimental design. That Is, all of the project directors appeared 
to be committed to Increasing career options for women, and to have 
strong^ backgrounds In science. Most^ however, did n^t *ave an 
extensive background In experimental design and evaluation, adequate 
knowledge control group procedures and statistical analysis. 
The results of only two proiccts^ although not confirming the hjipoth- 
esls, allowed some degree of confidence in the outcome* Howevet, 
there &re many benefits to^ provid^ji^a wide spectrum of ln*P^iduals. 
These Include Increased ^apabllltyBy personndl^o conduct such 
projects, .increased commitment to women's projecos, and possible 
beneficial effects to t»e jpartici^ants. Theref^e, a ^onscToi^ ^ 
strategy ^should be, developed regarding the imnc^rtance, of . reliable 
exp£^rljcnt£rl results. Should it be decided that confidence in the 
experimental results i«**lmportant , some per^ftOt^age of the project 
directors should- have a demonstrated capability, in project m^^^ement, 
experimentation, and evaluation, ^ ^ • 

2). Providing technical assistanco ' to ^he project d/tt^ctors* 
NSF has trailitlonally adopted a "hands-olff" fcplicy to grantees. ^ 
While this policy has many advantages, provlfclj:ig\technical assistance 
In evaluation procedures and instruments to thos^^'. project directors 
requesting it might mitigate against the techhlcarl problems encountered 
in many of the projects. , " ^ 

If the current "hands-off" policy toward grantees is maintained, 
a brief project directors handbook, containing a description of 
commonly t)ccurring barriers to the implementation of both the 
projject an^ the experimentation/evaluation is recommended. The 
case studies do not serve this purpose well because (1) the case 
studies; are too long, (2) are not necessarily perceived as relevant 
'to project needs, and (3) may not be fair to the individual project 
reviewed, since they were written for other purposes. 

Thi^ booklet could contain, for example, an overview or 
problems encountered when dealing with recruiting, working in the 
public school systems, or in developing evaluation instruments. 

c. Using standardized evaluation tools ajstd- longrr term tracking. 
If experimental projects are to be continued ' to encourage women to 
choose science-related careers and the independent measure is a 
quest'iofi'naire of any kind, the" evaluation team recommends that 
reliable and valiTdited instrumenjt-s be provided for flfee by. the project 
directors. Each oi the projects has designed at least on© such 
Instrument,- *atid thdt best' items could be chosen and validated from 
this pool or <fne 6^ the ^better -validated pnes^, "such as that 'used 
by ACT, could be .used. It ♦is fel,t that a standard unit of measure-^ 
ment could be developed for all similar projects. Even if ^ 
project wanted to have additional dependent measures, at least a 
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cwipirlaon^^ che pf biccV j:)u tcope or it« eyal 

would then be possible. It is recognized that a ilngle instrument inay ( 
not be appropriate for all types of experimental designs and that 
the use of a validated instrument vill insure neither superior ex- 
perimlntal nor evaluation procedures. 



JL acttvltlM^ 
f^ci^cies current 



and delineating 



2. Coordinating intergoverDincnta 
activities . There are several federal agencies currently working 
in the area of carec^ "^tHIfcation with some erophrfsis on women. These ''^ » 

. ' Include the Women's Educational Equity Act (OE/HEV^), Education and ^ 
Work Group (NIE)/, Of fic^pf Career Education (HEW), and the Amerlc^ 
Association for the Adv»pwnent of Science, . Office of Opportunities 
• * in Science. Ideally, nSt^sharing of resources should opcur. In 
^ addLtlon, some agreement about areas of concentration might be j 
possible. For exampl/^V NSF might focus on high ability women interested 
in science, and only Wss^lst Office o% Career Edtj^ation in making younger 
women aware of nontradi^ional career opportunities. Further, OE/HEW 
is already planning .dissemination activ^^'tl^s for -slmilar programs 
and NSF could add their material to> thi^B-^learinghouse. Xl 

3. X Continuing experiment^ activities by NSF and disseminating 
knovl^d'ee abOut its programs . In addition to the increase in knowledge 
gained by the experimental projects, the team has observed some 
psychological benefits just from the existence of the program, tven 
the participants commented that they were impressed' that "somebody" 
was interested In their careers. Further, in the current climate 

of the women's movement and the possible defeat of the ERA, the 
existence of federal interest and support is imperative for the 
morale ^f the people committed to career/life ^options for vomen. How- 
ever, the evaluation team fe«fl-s that a great m4ny benefits in 
formulating effective policy would be derived by continuing in the 
" experimental mode» both to NSF, as well as to other agencies. That 
is, building on the present experience could enhance knowledge 
about effective methods of implementation. 

A. Including specific programs for minority women . In 
- neither the women's projects, which typically contained no minority 

ttomen, nor in the minoriLies projects, where women subjects were 

not identified, were the special problems of minority women addJressed. 

It^is recommended that minority women should be given speciai-atten— 
I \ -tton and special. programs should be initiated i^.they contluue to ' 

"fall between the cracks" vpf Existing program^(cf . Malcom, 1976). 



5. AttendiAg to coritinuity/institutifoa of funded 



efforts . Ideally, thef^e should be no need "fo 
programs as stNparate entities, e.g., these ef 




offices and 
ould be in- 



corporated and integrated into every level of the existing structures^ . 
Further, one specific aim of research/demonstration projects is 
their continuation by the institution in the absence of special / 
funding. In order to facilitate both continuity and institutionallzntt<>n 
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ve reci>mniefid 
structures ai 




Mp€craT~mXteni:ion to utllXzIbg e^^^ ancT ongoing 



a basis for thcs^actlvltles^ auch as sororlMes 
of black woiiMn, professional afisoclatlons» PTAs, etc* JThcrc these 
are not avalll^bley^the program should be cognizant of cohtlouatlon 
problems prlor^TT^ lnltlatlon<*^and should plan to "Institutionalize" 
the program. One wayr of dol^g^thls is to make the program con- 
cretely benefit th^ parent institution (e»g.. Increased" enrollment , 
''increased visibility J legal compliance, etc.). <L ^ 

6^ Dtsscminaging tje dcvelop<^d material^ . Some of the 
projects- have engaged in fruitful activities to disseminate their 
'^p^pducts.'^ T^ese appear to be 8\x:ce!^8f ul . However, since these 
have occurred through different outlets, a compilation of these 
activities migHt be produced by NSF. Several projects overlapped 
in the materials developed (e.g.. Policy Studies and Kansas) and 
other project products (e.g., the filn^ and maditKsEackets) could be 
wscd co^ointly in the context of other lag^og^ams. A" compilation of 
all protects designed to encouTa^ women to choose science as a 
career ^puld be an aid to sciencer teachers and career educator^ to 
choose \the mat;erial most appropriate for their classes. These 
materials could be made available to ^a variety of, clearinghouses, ^ 
public, libraries and school fibraries. 

. : \ 7t Investigating additional intervention strategies . We 
also, recommend experimental investigation of several areas not 
cov^ed by these projects. These are the study of the effects of 
aggregation^ males in science establishment, and the effect of 
"significant others," including peer and social group pressure. 

r 

a. Systematic examination of the effects of aggregating 
women students. A recent article in Science (Tidball and Kistiakowsky, 
1976) reported that the undergraduate institutions from* which women 
have. gone on to l^'ce^ye doctorates are different from the Institu- 
tions preparing mcft for doctorates. The authors concluded' that . J 
"women who subsequently received, doctorates wece mor* lijcely th have 
graduated from institutions tha;c"cnroll large numbers of HiTomen* 
students^ had a longhand continuous history of. women graduates who 
attained doctorates and offered strong academic preparation in 
several areas of study." Since many schools enrolling women offer 
strong preparation in several areas, the distinguishing characteristic 
of these institutions preparing women for nontraditional roles 
appears to be their long and continuous history of female representation, 

. To describe the ef-fects of grouping a certain proportion .1 
of these women, a construct^might be developed invd^ving "ctiticall- 
mass" or "critical proportion." The construct implxes fchac^ once 
this number or proportion is reached, the recruitment and retention 
of the group becomes a self-sustaining and self-perpetuating s/stera. 




Once a crTtical numba)f" 6T~ given propOTrton of" women T>ar t i c 1 - 
pate^n a nontraciltionnl'actfvlty, an examination of the need for • 
special recruiting/retention progrnras should be performed. In 
;^ct, It may re$ult In an ever increasing rate of parti^patlon* 

Conversely, another investigation should actermlnc whether 
the absence of the critical number or percentage may pro4uce a 
situation 'Where efforts must be continuously expended tojHacrult 
and retain these group^ since the history of unsucceSsnR^Pir- 
ticipatlon kcts as a discouraging factor, e.g., as ^e retention ^ 
rate drops because of a feeling of isolafl^n, fewer will be attracted^^ 

Jb. Syitematic examination of attitudes of mlZos. There is 
undeniably still a great deal of overt and covert discrimination ^ 
against women pursuing science. The guardians of tne ptofessi^n arc \ 
predominantly male. We recommend examination not only of the attitudes, 
of the male science establishment tolrard females in^these professions, 
but the circumstances that could occur to Influence their attitudes 
toward the participation of -women. Dr. Janet Brown, head of the 
Office of Opportunities in Science at AAAS, has strongly suggested 
thpt such research be conducted by ^an eminent male scientist. 

c. Examination^ f the effect of significant others on women. 
Since the problems involved in occupational segregation are similar 
to normative' deviance, we recommend examining the influence of:» 



• parents 

• school personnel 
^ • male pecr«; 

• female peers t 



^4. * Admittedly, a multitude of studies have attempted to examine • 

/ / \the most important influence^ on fbmale scientists. Unfortunately, 
^ ^most of them have- be<?n retrospective; e.g., asking women to recall 

what was important to them 20 years ago. This type of research 
has several disadvantages: . perspectives change over years, especially 
regarding events that were not consciously considered at the time. 
Examination of these factors in real time woald be more advantagous, 
and might,' as in the ACT st^dy^ Jindicate important clianges in 
perceptions over years- Further, several of the present experiments 
Included these groups,- but none was successful in gauging their 
impact on the female students. If the sj^ are successful, the long 
range benefits of these programs would likely be core cost-effective. 
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There are nuiny b^^ers lo account for the lack o Ion 
by yooen in nootrac^t lonel ecieftce carWerfi. These peychologi8al t 
a»ciologlcel and Inatitut'ional barrierir have been eyetematlcairy laid 
out by Or. Saith at T^e Univeralty OJI Kanaaa (1976). Hie delineation 
of the barfiera la given In ^able 1. 



.1 



J There are a Vide variety of interventions of treatments which 
ftt^rve to overcome these barriers and to enco^age women to choose 
science-" re la ted careers. These vary by age group, comi^ehensiveness 
ayd a rea *^of focus. Generally speaking, programs far young women may 
^be^^oh9i^cred'*carcer eduction and are less specific co science. 
Further, programs olffercd in earlier years may be considered an 
recruitment, while prbgrams for collegfe age may concentrate on 
support and retention. ^ . \ 

Many of the potential progrj^&9 listed below are not within 
the charter constraints 6f the National Science Foundation. Because 
It is felt that a sustained effort, reaching each female as con- 
tinuously as possible throughout her ^formative years, may be necessary 
to counteract society's ^cialization proce^^^,-^ many programs are 
listed. 
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The list of programs is divided by cougational level. The • 
assumption underlying the^e programs is given first. The list is not 
complete, and is intended to act as a "working draf^t," and is laid 
out in Table 2. 

A.. Elementary School ^ ^ 

There are m^in^ reasons for lack of female participation- In. 
scientific -careers. A number of the reasons can be S^jpf Iciently stated 
in the gencxaLity that neither^aales nor females, whether youag or 
mature, expect women to have careers in science. The result of this 
"nonexpcctation" results in psychological, sociological and institutional 

barriers. 

* • • 

" The psychological variables are related to sex role sociali- 
zationT-sex role socialization refers to the differential processes 
and experiences used to prepare males and females fjr the roles that 
. society defines as being appropriate for their ^^jffr This "social 
shaping" is conducted by the adults responsible Wr the child's 
care to deliver rewards and ^punishments contingent on whether the 
child's behavior is sex appropriate. The other means i^Tys<exampd:e: 
children imitate people the same sex as themselves. ThK'^B^Slns at 
birth and may clearly be seen in a child's preferences fi^«>>t^ys by ^ * 
agfe i (cf. Maccoby and Jacklin, 197A). There is some ^idence to 
indicate that males become sex-typed at an earlier age trKmfcmali^ 
in fact, there may be a decline in sex typing among girls beliw^en The 
O ages of five and ten (sec Fling and Manosevlte, 1972, for a rWiew), ^ 
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TA»Lt.X _....N.. 

Barriers Propoaod aa Affecting Caroar , . f 



Cholca of Vomen . ^ 



^Rola Conflict (Carodr Poraon vormtm Parent) 

. — : . jiT — ^ 

r. Women feel a long-tenB coonltmcnt to a career interforea with J> 

. raialnft preachool cltlldran. 

2. Woman feel^ long-term commitment to a career Interferaa with 
• ralalng a family. 

3. Women feel that jchclr baalc reaponalbility /a ralalng tha 
childr en im o<^aopl«ty. 

Role Conflict /(Career Person veraaa jpoua^) I \ 

A. Women feel that a husband's auccei^a^^^hrsgiore important than a 
wife 'a success. v. 

5. Women feel they should adjust th^lr careetv^oala in order not 
to interfere with their husband 'a success. 

6. Women arc not free to move to new locations aa career oppor- 
tunities open in their field. 

7. Women feel a strong career coimnltment Interferes with a 'happy 
maVriage. - 

Famil y's aod/or KricnJs' Opposition a Career 



8. People Who art important, in a woman's life (that is, family 
and fricnda) believe A wot(mn'« place in in the home. 

9. People who are Important ik a woman's life (that is, family and 
.friends) do ^ot think it is appropriate for a womati to pursue 

^ a professional career. 

Lack of Opportunity (inJSobs) 

10* Women who are trained in sciei>ce fields do "not have as many' 

Job opportunities a^^men. 
lie Women have not been Infonned of job openings in traditionally 

male science careers. 

12. Women arc not as aware as men of the variety of available 'science 
careers. 

Lack of Opportunity (in Education) 

13. Women with math and science ability do not have the same educa- 
tional opj>ortunitics as men. For example* women have more 
difficulty getting into medical school than men. 

14. Senior high women are discouraged from pursuing the science and 
math courses which would prepare them to pursue science majors 
in college. 
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' . TABUIV (Conttnu«d) 
- ?<MUt!_of Succg>m . - - - \ _ 

■ 

15. WoflMsn fp«r iHq €on«icquc»nc0r oJ bring hlshly fuccotiAful in thrlr 
carrom, t 

16. Wowcn do not want joKn that involve profcuiilonal rrtiponiilbll ley 
and cottmltttcirt. 

Lack ot Prof ran lOTval Suppor t 

Wpmen aclcnt^ata Arc out of t»M3 malnatroam of lmpart4|nr pro- 
feaaWnal contactn. > 

18. WotKn who arr aclcntiatii arc noc aupportrd and not kcrpt InforvM'd 
Iiy fellow profcfifilonaln. For example » women do not receive up- 
to-date inforaatlon about rcaearch posalbi 1 it leu . 

• / 

Perceived l^ck of Ab Hi ty 

19. Women do not feel competent enough In math and $c'\^ce arcan. . 

20. Women brlleve thti wtereotype that they do not have J\nacural # 
\ bent for Molvlng problnft.^ and thrrefore do not hav^- n natural 

ability to be nclentifit«. 



"liioyledge that 
science-related. 

■ Vareers are open 
to woaen is a 

/ prerequisite for 

■ pursuing those 
careers 



1. Use of jioQsex 
s.tereotyped de- ' 
picti^of occu- 
pa^s in . 
Inted naterial 

1, Programs t6 
reach elementary 
school teachers • 
and adminis- 
trators • 

3. Efforts to • 
eliminate current 
sex role spe- 
cialization in 
school systems 



1. of non^l", Workshops and 
stereotyped de- seminars por- 
pictions of oc- traying pfofes- 
cupations in- sional women in 
printed matter* -science careers 
and ".'(;areef day"- ' " 
■programs. 2. Increase in 

■[number of , 

2. Programs to female science' 
reacL high.5chool prof essors- 
•teachers, admin-' • ■ 
istrators, and 

especially 

counselors * • 

3. Efforts to • V 
eliminate cur- . 

rent sex role 
specialization 
in the school' 
systems i. , 



JIany women capa- 
ble of pursuing, " 
'science-relafed 
.careers loii^t,' 
their aspira- ' 
tions because 
j3'l.peer and 
hparent pres- 
sures and con- 
cern for popu- 
larity and 
future* familial 
ilationshijjs 



I 
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1. Making males 
and females aware 
of career alter- 
natives ' 

2. Making males 
and femaies aware 
of satisfying non- 
traditional family 

,>relationships 

3. Enpouraging 
young women to dis- 

' cuss career options 
with their parents. 



^ Eleoentary School 
Assaaption ■ Prpgraas ■• High" School 



Many women fail 
to jftirsue sci- 
ence-related 
cai£ers because 
they fail to 
successfully 
conqjlete pre- 
requisite 
iDathenatics' 
preparation 



P. 



TABLE 2 
(Continued) 



College 



1. Prograas eo- Renedlal' 
phasizing long- nath courses. - 
range planning 

'including c6n- 2. Innovative 

tinuation of: teaching •. . 

mathematics ' methods 

r ■ 

2 . - Innovative , -i7^pecial:" tu- ■ 
methods of ; . torial programs 
teaching math . ' ' 

adapted to the ' ^ ' 
strengths of ' 
females 



Graduate 



0 



Career comnrltted 
females may 
. benefit from 
jspecial' counsel- 
ing support 
group activities 



^ 3. Special tu- 
, torial programs 



1. Identifi'ca- I'.ySpecial 

.tibn of career cdmseling and 

committed fe- sjpport groups 

males' ; 

2. Special • 
' ■ housing ' 



■J 
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TABLE 2 
(Continued) 



I 

■f. 



Eleoentary School 




legible and in- 
• tangible iasti- 
tutio'nal bar- 
'. Tiers discourage 
woaea fron pur- 
' Suing science- 
' related careers ^ 



1. 'Increasing nun- 1. Provide more 
ber of undergrad- financial aid 
.uate .assistant- 
ship^' 2. AdaptsJindi- 

clal aid pro'vi- 

2. Increase women sions to meet 
in. coop' and intern the ,needs of 
programs., women ' 



3. Rewriting 
"fellow"ship 
brochures 



jrincrease in 
number and status 
, of -female faculty 



4. Increase -female 4; Special pro- 
faculty grams to encour- 
^ age Ph.D, com- 
pletion 



1. Repeal of anti- 
nei>otism rules ^ 

2. Tenure and 
fri|ge benefits" 
for part-time 
employlnent 

3. Spilt positions 
and'flexible hours 

I 

^. Equalization of 
pay scales 




Women reenter- 
ing labor ' . ' 
market have 
special neef s 



1. Program^ to 
update previously 
• learned skills 

2, Special 
counseling pro- 
grams ' 

3'. Assistance in 
job placement 
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Assumption 

Wonen beginning 
or continuing 
formal education 
in their nature 
years have 
•special needs 



Eleaentary School 



TABLE 2 
(Continued) 



High School College 



- n 
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Increasing the 
avarenes? of the 
status of women 
by the working 
comnunity will 

(1) increase job 
satlslfaction, 

(2) Increase the 
number of females 
in the labor 
force, and 

(3) nay alter the 
stereotypes that 
employees convey 
to their children 
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Assumption ; Knowledge that science-related careers 
are open to voioen) is a prerequisite for 
pursuing those careers. 

Possible Interventions , 

2. Use of nonsex stereotyj^ed depicting of ocaupations in 
^printed material. One method of informing girls of the career options 
'they m^ht pursue id concern for the portrayal of wc^en in textbooks, 
vocational material, comic books and so on. This effort should 
include an emphasis that mostf women will eventually be in the labor 
force, and cannot be housewives and mothers throughout their lives, 
even if they desire to. ^ ^ ^ 

2. Pxograjns to reach eleTnentaro^chool teachers emd adminis- 
trators^ A complement to careful atte^dODn to the use of written 
materials is the attitudes of the pe<f$le fbteracting with the children.' 
Conscious efforts to avoid stereotyping, either by omission or 
commission, should be doneby the teachers. Workshops on sex stereo- 
typing for teachers arid administrators (and parents if possible) could 
be conducted to make them aware of their own stereotypes which dhey 
subsequently relay to the children. 

."•^ ^ • . 

• Efforts to eliminate current sex role "specialization" in 

the school systems. An obvious means to decrease job/sex stereotyping 
J.S to eliminate the most visible source of stereotyping observable by 
children, e.g., the school system itself. This would suggest elimin- 
ation of teaching -as 'a '^woman's" profession > .and administration as a 
"man's" profession, and to increase the number of female administrator^ 
and male teachers in the school system. ' J 

Jimior and -Senior High School 

Role imitation and reinforcement by ^parents is augmented by 
peer pressure in adolescent years, where fear of not being socially 
acceptable is frequently translated by women into riot appearing 
brairfjLor taking ''hard ^courses" like math^ (Levine, 1976). This may 
account for the drop in -career commitment from junior to senior high 
(Matthews and Fiedeman, 1964). Late adolescence may also be a period 
of greater identity with stereotypically femine sex role characteristics 
(Long, Zellar, and Hende rson, 1968). The result of sex role stereo- 
typing may be seen in the career interests patterns, curriculum 
selection and other factors which will heavily influence their sub- 
sequent lives. - 
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Assmnptlop : KxK)vledge chat science-related careers 
are open to women Is a prerequisite for 
pursuing those careers. 

Possible Interventions .' 

1. Use of nonsex stere<xtyped depictions of occupations in 
printed matter and '*career day''* programs. Portrayal of both sexes 
doing a wide variety of jobs might not only encourage both sexes to 
consider a wider range of career alternatives, but may prepare the 
way for more pleasant, on-the-job Interacjtions for those choosing non- 
traditional alternatives. These career days should Include exposure 
to women In science careers. - 

2. J>rograms to reach high sa^hool teachers^ administrators 
and especially vocational counselors. Since the basic preparatory 
courses are taken in the high school years and preliminary. If not 
final, vocational decisions are made at that time. It Is especially 
Important for young women to be- aware of the range of career options 
open to them. These options are conveyed to them by the adults 
Interacting with them, e.g., their parents, teachers and counselors. 

The limited vocational considerations given by young women 
Is heavily encouraged by sextyplng, on the part of high school 
counselors. A selected annotated bibliography on career counseling 
(1972) cites a large number of studies documenting sextyping by voca- 
tional counselors. Therefore a special effort should "be made to 
encourage high schftol counselors to consciously inform women 'about 
potetitlal opportunities. Since many counselors may not be aware ' 
themselves of changing trends in opportunities for women, workshops 
(like the NSF-sponsored Michigan Tech workshop) may increase their 
knowledge. 

J. Efforts to eliminate cujrx^t sex rolo "specialization" 
in high school systems,^ including more female science and math 
teachers. Since the school system itself, is the most visible 
"world of work'* observed by the teenagers, it is important that job/sex 
stereotyping docs not occur, e.g., a mixture of male and female 
teachers in all disciplines including science, and an "integrated" ' 
administration . 



Assumption : Many women capable of pursuing science- 
related careers lower their aspirations 
because of peer and parent pressure, 
.\and concern for popularity and future 
familial relationships. 



The underlying Assumption is that altering the^ stereotypes of*^ 
young males, ns well as the females is an integral part of encouraging^ 
womon to prepare fbr science-related and other nontradi tionally female 
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careers. Since many young women are Influenced by their male peers, 
making nontradltional careers "acceptable" to' the males may result ' 
In fewer women altering their career aspirations. 

Possible ray erven t Ions . 
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!• Mc^king oLles etnd ferneries aware of non traditional career 
eLlternatives • (See 1, 64) 

» « 
2. Making males and females aware of satisfying nontraditional 
family relationsf^ips^ A concomitant awareness for both males and females 
Is that persons who choose nontrAditional careers are not "weird" and 
may have satisying family/spouse relationships, since this is a high 
level concern for that age group. Many; of the young people may only 
be acquainted with one alternative for family livings e.g,, mother at 
horne^ father at work* Alternative family/spouse relationships and 
living styles could be discussed during career education, "hygiene" 
and related courses. . /° .■ ^ 

f 

J. Encouraging young women to discuss career options with 
their parents Most female children do not seriously discuss their 
career aspirartions with their parents as much as most |^lc children 
do* Based on the responses of the young women participating in the 
University of Kansas workshops, many Qf them felt their parents would ^ 
disapprove of theJ^splans or not take them seriously. Most reported 
being very pleased at the amount of •support they got from their parents* 
Consequently, inviting parents- to separate, concurrent or mixed 
career workshops with their children may be a very powerful tool. 

4. Identification 'Of and special counseling for **career 
committed" young' women. Recent research has shown an attempt to 
identify nontraditional "pioneers" br career oriented women by about 
tenth grade in high schofijT, and identify science vs. nonscience 
oriented i^ommitmeots (e.g., Astin, 1968; Fortner, 1970; Masih, 1967; 
Moo'hey, 19^8; Mo\^esian, R., Heath and Rothney, 1966; Rezler, 1967; 
Schissel, 1968; Wokkon, 1970; Brown, 1975; Kotcher and GellTrtan, 1976). 

The profile of the career commit'ted female shows that she 
attends' a large high school, and h^s had career counseling by ninth* 
grade (Astin, 1968). Girls ^ho have high ability, especially in 
mathematics, choose fields that requii^e greater commitment (Astin 
and Myint, 1971). They are more likeljy to have a fatlier in. a white 
collar occupation (David, 1971), and ^nd to identify more with their 
fathers (Johnson, 1970), come from upper middle class families, had 
better educated mothers, and approved of a variety of career rolesfor 
womez\ (Levine, 1968). She perceives herself as capable of enduring* 
long periods of work and has a high need for achievement (Masih, 1967). 
If she has high degree of career commitment, she is likely to choose an 
atypical occupation- - She is more likely to be Jewish, live in more 
heavily populated areas, be the second born child (Wolkon", 1970), and 
have a "masculine" self perception (Kcn:cher -an^ GelLman,\/1976) . She 
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is more uncertain on vocational choice If she has high ability In 
nath and science (Sedlackelt 1968). * 

If, In fact 9 these women can be identlf iedt special counseling 
and/or seminars and workshops should be available to them. The con- 
tent of Ahe workshops could Include extensive information regarding 
profes^onal careers and concomitant lifestyle arrangements. 




^ • Assumption ; Many women fail to pursue science-related 

careers because they fail to successfully 
complete .prerequisite mathematics prepara- , 
tion. 

• . . V 

One of the most limiting factors for women in <aSioosing careers • 
may be their inadequate background in mathematics. If women have ^ 
dropped mathematics from their curriculum after high school algebra, 
their career options are subsequently severely limited' in the direction 
of traditionally "women's" jobs, e.g., all* of the physical silences,' 
the natural sciences and most types of business administration are no 
longer open to them-withcut remediation of their mathematical skills. 

Males have always scored considerably higher on tests of 
mathematical ability at the college entrance, levels . This does not 
appear to be caused by an inherent laclc of ability in mathematics 
in females. There are no sex differences regarding numberical ability 
during the preschool years (Shipman, 1971); In fact, yoiing girls., 
-appear to be ahead of the inales. ^The'majority of studies show no sex 
differences in mathematics^ up to adolescence, but when differences* 
are found in the .ag'eT-angc of nine t<:> thirteen, they tend to favor 
boys (Maccoby and JackLin^ 197^^. Further, the Ti^alep score dramatically 
higher by their senior fycar in high school (Flanagan, 1961). This 
trend, however, is not cross-cultural, e.g. , similar studies in Sweden 
show only a very small /difference at the senior high level. 

There are a variety of factors influencing the mathematical 
ability test scores. Males tend to take more math courses , either 
because they perceive that they will have a greater Yteed for them, 
they received encouragement ndt|&iven to girls by counselors and 
parents, or peer and self expec^tion levels. However, when the 
number of math courses taken in r^igh school is equalized for males 
and females, males still emerged with substantially higher averages*^ 
(Maccoby and Jacklin, 197A). Factor analysis of mathematical aptitude 
tests suggest that women do better on verbal items, while maj.es did 
better on visual-spatial portions (e.g.. Smith, 1964; Verdlin, 1958). 
Moreover, a space factor emerges as an element in mathematical skills 
for males but not females (Werlin, 1961). Therefore, mathematical 
ability is not a unitary factor, and there are different ways to attack 
mathomatical problems, and individuals differ in the cognitive abilities 
they characteristically bring to bear on this prob] em* ^Maccoby and 
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Jacklln (1974) plead for more understanding of mathematical 
••styles*" 

Possible interv^tions . 

2. Programs emphasizing long-range planning, including 
continuation of matb&aatics. An important concept to convey to 
young women Is the high proportion of wmen who do work for soine 
part of their lives, e^g.^ very few wqmen have a stable career as a 
housewife and mother, or a short-term career that will be sati«ified 
by short^time career preparation ,JKg. , office work. Consequently, 
young women should plan on work, fBd on making those years the most 
satisfying and productive possible. There are at least thre? reasons 
reported by women as to ^y women don't complete advanced mathematics. 
They are: many women think that they will not need it, will not 
do well in it and/or do not like it. Programs emphasizing thfe role 
of work in their lives and the necessary preparation for certain 
careets could be given directly to the young wom^n or workshcips to 
increase teacher and counselor awareness coufd be conducted. 

2. Innovative methods of teaching math adapted to the 
strengths of females. Many females have higher verbal scores than 
inath scores on standardized achievement/£S^^ Consequently, they 
may be more confident in solving problems iiy& conceptual manner. 
It is possible to adapt the method of tea^&jJng mathematics in ord^r 
to capijialize on these strengths. For exaitole, problems night be 
solved conceptually or verbally and then "translated" into mathematics. 
Innovative teaching methods could result in >^ crea sing the fear and 
increasing the confidence and enjoyment with whicR^ny women approach 
m«:hematics. ^ 

> ' 
Assumption : Courses^ and activities related to science 
may increase interest, confidence^ and ap- 
titude in science careers. • * 

Possible inte r ven^rions . 

1. Availabili^ and oncx>uragcwont to include other corses 
that would increase their interest and aptitude in science. A variety 
of courses may serve to increase the number of women in scieT>ce-related 
careers by increasing their confidence in pursuing them. These 
courses, frequently taught at the secondary level, would include auto ' 
mechanics and shop. . - ^ 

2. Availability and oncouragomont to enter science clubs, 
fairs and special prograw^: , sach astljosc sponsored during the summer 
of the junior year by the National^cdenao Foundation . Interest 
groups, fairs, etc. may increase t*if interest, or sustain the interest 
in science for teenage women. * ^ 



C. Dndcrgraduate or College Level 

X 

Assumption : Knowledge that sclence-related careers are 

open to women is a prerequisite for pursuing ' 
those careers. 

Possible interventions ^ ' " * 

2. Workshops a/Kf seminars portraying professional women in 
science careers. Several NSF-sponsbrcd projects are implementing this 
approach; e.g., Mary Baldwin College was funded for seminars in"1975, 
and many more have been funded in 1976. These workshops might encom- 
pass three components of discussion by or with the role 'models. The 
three arc: actual job content, lifestyles and on-the-job problems. 
Depending upon the interests of the- participants, the various aspects 
could be differentially emphasized. ' For many science majors, the 
different: job titles that may be pursued from a science major may be 
of t;he most interest. For other groups, lifestyle solutions and prep- 
aration of on-the-job problems (if any) may be of more interest. 

2. Increase in the number of female science professors . 
Even though the majority of women baving careers in science specialize 
in teaching, the percentage of full professors is very low in the 
sciences. The most obvious and most available role model for women 
interested in science would be their professors. In addition, it is 
likely that female professors may be more supportive of female under- 
graduate majors than male professors. Therefore, programs to increase 
the number and status of female professors is encouraged. The pro- 
grams to increase the nunbcr may encompass all of the prcgrains sugr,ested 
in this section, and there may be many years before resultss are observed. 
Direct support of programs to increase the^status of current female * 
professors may produce results in a shorter" time period. Many such <r 
programs arc referenced in the section on programs for women currently 
in the labor force* 

Assumption : Career committed females may benefit from *' - 
special counseling, support group activities 
and other forms of social encouragement - 

Possible interventions - 

• - - - - ■ ■ ■ - — - ■ jt , - 

Spccici^ counselling or support grojjps for i n planning 
to pursue nontrad^tional sci^cncc careers. This speci; ounseling or 
support groups nny tnlccNwrrff^Nf orms . The groups, might l task oriented 
around special courses tliat would interest primnrlly fi-ninlcs or be 
more social Ln nature. Wi.itever the vehicle used, the major aim would 
be to decrease tlie alienation and social pressure by encouraging 
friendships among women with similar values and aspirations. 
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Sp€}Cial housing for women planning to ^pursue nontradi- ^ 
tiorpl science ca^eer^. While special chousing presents many difficulties 
at large universities, group housing has been shewn to increase the 
retention rate of female engineering majors (sec Bro\m/ 197$). /^eire- 
cver this may be an option, different hctusing arrangements may be'^ied. 



Assumption : Many women fail to pursue science-related 
careers because they f^ail to successfully 
^ complete prereq^uisite mathematics courses. 

Possible i.nterventions. 



J. Remedial mathematics courses. Offering "remedial" inatlvs- 
.matics coui?ses or special bourses such as the UMKC project, may be an' 
appropriate vehicle feo ay&sist women Vho are interested in sciei>ce, but 
have difficulty in advaiifced level courses because of inadequate back- 
grounds in math^ These arg probably ^st- successfully taught in an 
innovative manner y . ^ < 

2. Ini^ovative methods of teaching for advanced mathematics . 
Even for those .women succ,<^ssfiEli^ completing mathema.tics at high 
s^ooi level^ innovative approaches to' teaching mathematics could be 
applied tp ^advanced couijses, sGch as solid geometry and calculus 
(see Sec. B). - ^ '/ . . • ' ' 

J.* Special t;utorial programs. For women taking advanced 
mathematics courses in collie, special tutorial programs, riin by 
other women might assist tlieir collea^es. The women interviewed 
at the Universitif of Kansas express^^d their shynes/' with male tutors, 
*and relilctarice^ to ask H:he ieacheMT for help. They felt , that not under- 
standing a single Icsspn usiJi^l^^meant it was impossible * to comprehend 
an^ subsequent Ifessqn. Theref are,**tj>ey wanted female tutors, who- were ^ 
immediately available ^nd , cons i stents. . i - 

" ■ ■. y ■ • Y V'.-.r.' ' . 

G • Assumption : ^Tangible and -intangible institutional^,^ 

' . barriers discourage wome^.from pursuing; 
^ / scitence-^-related careers. - ^ 



♦ Not . only do women pursuing ^ontraditional careers encounter 
^social barriers, l^ey firequently encounter institutional barriers • 
Even th^L^jp^: schools professing eq^al opport;u^ity for financial aid, 
intern pxograxns,^ etc., frequently have-not adapted them to tire special 
neecfs "of women. ^ '* . 

' / ■ Possible interventions , - ^ 

ifc Tnc^easing t^e nunQ:>ef^ at^^Jpercentxigej^f \fomen holding 
rUKkdergxaduate^sL^^stantships in teaching and re^^oQfch in the sciences. 
One of ther "sp^in-of f '*v.effetts of at least one of the e^erimea^al 
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projects (not currently complete) appeared to be the very positive 
effects of the junior and senior science majors hired as staff per-, 
*8onocl. It ,«ot only served as a financial aid, it was interpreted as 
^ ''votic of confidence" and served to Increase'" their rntercst- exposure 
: ^nd expertise in their'ar^as. AsststayitshipS also provide additional 
Encouragement to go to .graduate/school^ and usually provide a closer 
relationship with a faculty member. AssiSjtanLships to declared science 
majors may improve. the retention rate^ and result in more women attend- 
ing graduate school in science. 

2^ Increasing the number and percentage of women in science- 
relat^ed coop and intern programs^ One of. the current NSF- sponsored 
projects is atte^gj^ting this program. . Such programs should result in 

better understancfiricof job options, job requirements and preferable 
Job alternatives * (disco^trrtng J;hat one doesn't like a job is ^as impor- 
tant as discovering^ that one does). Further, it may provide better 
"connections" to obtain a job ot tb gatin admission to graduate school. 

J. Rewriting graduate "fellow"ship brochures. One dis-: / 
couraging factor in applyijig.^or graduate school is the way information . 
on firfiBftcial aid is presented XNies, 1976). The brochures, espec^iarjSy 
on the.most prestigious "fellow"ships . ate unifortnly written invjnasculine 
gender and appear' to rule out women. • ' 

4. Increasing the number and percentage of female science 
professors (advisors) . -(See p. 68) ' ' 

D. Gradu;3!te School • . > 

reports that the number of 



doctoral degri3^^^[|^Hpr to women^etween 1970 and 1974 was 8.4 per- 
cent of the triBHIg^ iljath, * 3. 3 perciwit of the total in physics, 9.0 
percent in che^'^try, 3;_7 percent liv the earth ^sciences , and .8 per- 
cent in engineerMg.'^ The percentage of female doctorates has deciined 
wh'en comp^ed to the years *1920-29 in' almost aHc^instances ^ (the per- 
centages xn the- life sciences* has remained relatively constant).. All , 
f^' of these fiftlds, however/ showed a^siight increase betweenTr^^-S- and 

-^974. ; ;^ f r 



' ^ iChe .percentage of females that hold M.S* in the sciences is 

proportionately larger than doctorate degrees. ?br example, 13.4 
percent of fhe^^A./s in the geosciences were female and 2.4*5 percent 
in math. The peycent^ge typically increases further in the number 
of undergraduate m^j.fers. " ^ 

, David (1971) .cfoncluded that • "earning a doctorate is the facior 
that most equalize^ the women to the men in science and . engineering" . 
(p. 222), in terms of employment^ salary and- cohtribution to their 
field. * . ' / ' 
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However, barriers to women pursuing science occur through the 
educational system. It Is likely that one of the most discouraging' . 
aspects of pursuing a graduate degree are the Institutional barriers 
that precl\ide a family life. Therefore, the next section concentrates 
on Institutional barrlc^. 



Assumption ; Tangible and Intangible institutional 

barriers discourage women from pursuing 
, science careers. 



possible interventions . 



i. Provide -more financial assistantships to, women^ in the' 
sciences. Discrimination in grant^g fellowships, whlth serve to 
increase self confidence, add to* qualifications, as well as aiding 
financially, is common. For example, consistently less than 3 per- 
cent^f JLASA fellowhlps go to women (about twice the' rejection rate 
for feinaldis jfis males) and about J.8.7 percent of NSiF fellowships to 
women. In I972-:-73 (Nles, 1976). 

.2. Adhpting financial aid provisions , to meet the needs of 
women* Financial aid provision? are typically designed around the 
"malic model," e.g., they do not have fJ^^xiblllty in the number of hours 
sqheduling and so on. Provisions for less than *full course load, 
•child care provisions, and eligibility when enrolled nonconsecutlve 
quarters or semesters would enable more women to complete course work 
and laboratory requirements and encourage sustained "pursuit of 
graduate degrees. J ^ 

3, ''Programs to irrcroa^e the numj^cr and status of female 
science faculty. On^of the major determinants of degree completion 
may be the faculty a^^^or. Aot*bnly woulc^ all of the fareraentlone4 
comiaents concerning .females in faculty and aduiinistration apply^^ but * 
the additional factor of understanding of problcTirip of the^femal^ 
graduate student .and support of her ambitions'might; occur mor.e f re^ 
' quently with female advisqj::^. - \/ ' 

: 4. Special programs to -encourage completion' of the ^h.D, ^ 
WoTien tend to pursue graduate, education but a lower propo^rtion receive 
degrees (David, 1^1). If the PhvD.. Is an equalizing factor in 
^employtoent, salary and accomplishment j| s^f^ial* programs to encourage, 
completion (and ^6 contribute to the supply of role models and femalp 
faculty members) should be conducted. These* projgrams might include 
female colloquium, speakers, support groups, internships,^ workshops 
and seminary. ^- ' . .. 

■* or , .. . ^ 
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E. Post Grad Reentry Programs 

NSF has sponsored a:projeet .to update the skills of mature 
women who have been out of the JLabor market » but are, graduates with 
n^Jors in chemist ry* The Foundation is funding many more of these 
projects in 1976. These programs are especially important since many 
women either reenter careers^ start new careers, and start or con- 
tinue their educations after their child bearing years. 

Assumption ; Women rifentering or entering the labor 

market in their mature years have^pecial 
needs. ' ^ ' , 

Possible interve n tion s. i 

' 

2. Programs to update previously learned skills. The logic 
^of these prograiis is to build on skills acquired years ago and to 
make them applicable to the current instruments and job market. 
' > ..n , • " , ^ 

2. Special counseling prior to and during entry in the laborV 
Force. I-t has been argued that mature wonfen have intense counseling 
needs to adapt patterns of family life and to attack confidence prob- 
lems. Consequently, counseling programs might i>e incorporated into 
updating skills programs* r * 

-..^V.' • * 

3. Assistance in job placewent* , Another component of re- 
entry programs may be direct aid in job placement, including the use 
of' intern programs. ^ 

. , ■.;:„;; ■ 

Assumptiolfi : Women^begi^ing or continuing formal educa- 
tion in^"thei^: mature years have special needs. 

Possible interventions . ^ 

'Special vocational guidance programs. Since women in 'their 
mature years may' not be as influenced by peer pressure and /'fear" for 
their future family/spouse relationship, they may be more likely to * 
choose scifence or math careers* Special programs should he^ conducted 
to make them aware their career options. 

2* Use of CIjEP and related programs^ Many women continuing 
their \un4pr graduate careers may be able to exempt certain courses by 
using the CLEP program. Such programs might decrease time. pressures 
in order ttiat lah courses cSuld be more easily completed . 

.V- , , ■ . 

^, 3. Increasing the numt>or of mature women receiving graduate 
^'khd undergraduate assistantships iq science* The "vote of confidence' 
given by such assistantships may be especially valuable to mature^r 
women,, and may serve to increase 'their professional job entry level. 




. "l 

4. Increasing the number of mature women participating" 
in coop and intern programs. Coop and Intern programs may especially 
valuable to isore mature woznen, since they may be more serious about, 
their careers than .younger women, and may spend more uninterrupted > 
years In the labor market* . 

F> l^ost Employment 

According to the National Academy of Sciences 1973 report, 
the unemployment rate for female Ph.D.'s (at only 3.9 percent) is 
never £helcss more than three times that of men* However, the percentage 
of • women in the work force decreases with a decrease in the highest 
educational degree. 

Women are as likely as men to remain with their employer and 
do not change jobs more frequently, althdugh they receive less salary 
than their male colleagues, ejjen when education, experience, etc., are 
taken into accounf 



colleagues , eve 



Most of these, programs represent •institutional barriers that 
make* working difficult, if hot impossible, during the perriod that 
children are young. 



Assumption : Tangible and intangible institutional 
* barriers discourage women from pursuing 

science-related careers. 

Possible interventions . 

l.s Repeal of antinopotism rules. The result of antinepotism 
rules Is that it" is more difflcult™Tbr women tto ge tThrof ess ional jobs . 
for which Chcy are qualifl-ed an4 decreases their status and number^ 'on 
university faculties. One school visited by the evaluation team 
actively recruited wife/husband teams. The consequence was a higher 
proportion of female faculty member's, and a longer v^tenure of faculty 
members. 

■ ■ ■ • V' 

2.. Tenure and fringe benefits - for par t-^ime employment. If 
woinen could accrue ^ tenure positions while working part-time, an in- 
centive to remain part-time in the labor market during child baring 
years 'would be provided. The part-time employment would result in 
.her not losing touch with* her field, and make full-time^ reentry- less 

difficult. ■ 

■ ' s 

/ 3. Split positions and flexible .hours. A few innovative in- 

stitutions now have "split positions" which enable a wife/]iusband team 
tos^ share a joK, or any two people to share a job. This arrangement 
also, make^ it more convenient for a woman to continue employment. 



^ <. Equalization of pm scales. One obvious way of Increasing 
%ionien*8 participation In the |?ork force Is to make it more lucrative 
for them. Further, It Is demoralizing for women to work at the same . 
Job and do the same quality of work as her male colleagues, but be 
paid less. T 



Assumption ; increasing the awareness, of the status 
of women in the working coTmnunlty will 
(1) Increase job satisfaction* (2) in- 
crease the number of females in the 
labor force and (3) may alter the 
stereotypes that the employees convey 
to their children. 



Possible interventions. 



1. Workshop/seminars of ^Uh.oycos on the sta^s of femalo 
professionals. These workshops snPRd be aimed at decreasing the job/- 
sex stereotyping. If sex stereotyping' is ameliorated, the female ^ 
employees should experience grcatier job satisfaction and less inter- 
personal friction on the job. Second, it may provide an atmosphere 
whef'e men and women help younger entering women. Third, increased 
awareness of stereotyping behavior may result, in the hiring of more ' 
female personnel. Finally, increased awareness may also alter tlie . 
manner In which the employees, as parents,* socialize their children. 

" . The format of these wqrkshop/seminars could be varied. It 

^should be noted that the. potential results, although laudable', are 
also ambitious, and would not • likely -result from a jingle wotTcshop. 

2. Solid ting industrial support for women's programs, Ther* 
are many advantages to the industrial support for women's programs. 
First, it expands the funding'base of these programs and may ena|^e ^' 
more extensive interventions. Second, it is a co'hvinCing demonstra- 
tion to women that^ job opportunities n^y be"^en to- them. "It may 
also increase counselor and teacher awareness of job opportunities. 
Finally, ft provides a pj^ychological boost to project personnel to have 
private sector support, which^has been traditionally •cons^rvatiA^e. ^ 
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FILM BIBLIOGRAPHY 



Title: , And Who Are Yo u? , 
30 minutes, 16nun, B/t^ 

Source.- University of California/Extension Media Center/Berkeley, 
CA 94720 . 
Description: Hubert S. Coffey and Marva Mannes discuss discovery o£i 
one*s inner' self and the possible conflicts in maintaining ;^e's 
individuality. One of the scries. Choice': Challenge for Modern 
Woman , ^ 

Title: Choice Chance Woman Dance 
AA minutes, color, 1972 
Filmmaker: Ed Emshwillcr 

Description: Purports to "tackle the dilemmas, paradoxes, an<f 
choices available to the middle class woman today ..." 

Title: Girls and' Wornen ^ 
A series of 10 programs of 30 minutes each 

Filmmakers: Selma Odom and Margo Shackson * 
Producers The University television Center ' 
Description:^ A series which focuses on the physical and sociological 
differences between the sexes, the psychology of women, variations of 
life styles, women's place in history, stereotypes of women and 
women's rights. . 

Title: Is Personal Grovth Selfish ? 
30 minutes, 16nu3, B/W 

Ca'"'94720^"^''^''"*'^ California/Extension Media Center/Berkeley,' 

Descriptioa:x, Sister Mary Corita, and Anne Steinmann discuss women's 
growth thro<ihout life, their dependency upon male and societal 
attitudes, and opportunities with "the system." One of the series 
Choice:^ Chailcn:?e for Modern Woman . * 

Title: Margaret Moad ' 
30 minutes, b7w, 1960, #6930 

Ca"''94720^"^''''"^'^ °^ G^lifornia/Extension Media^enter/Bekeley , 

Description: Celebrated anthropologist brings the experience and 
understanding cqmed from her study of primitive cultur^ to s 
lively discusSTon of contemporary world -problems— aarriage and . 
morality, the place of women 'in modem life, the education of young 
people, etc. >«ui.g 
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Title: Wom.in's Plac e? ■« 
30 minutes, 16nxn, B/W 

Source: American Ar.sociat.ion of University Wbmcn/2401 Virginia Avenue 
N.W./Washlnp,ton, DC 20036/phone 202-338-4300 

Description: .Uirw panel discussion by six women on the status of 
women . 

Title: A Woman's Plac e 

A weekly procraiu seri^7 cn WTTW Ch. 11. Production started in 
February 1972, and broadcasting began shortly thereafter. 
Descrtptrion: Focuses on the changing role of women in today's world. 
Th<i program is designed as an open forum for the exploration and 
discussion of the -full spectrum of viewpoints concerning women's 
Issues. 

Title: 5U » 

30 minutes, I6min, color, 1;971 ' . 

Directed by Dick Feldmcn*, produced by Rob't Drucker & Co. ' . 

Source: Sheldon Satin Filins/1175 York Avenue/New York City, NY 1062I 
Description: Three case studies of wonen employees in a corporation 
spotlight stereotypes about- and discrimination against women. Provides 
gooa role-model exanplcs for women dealing with difficult- situations. 

*Ti tie : Help Wa nted - ypmen Xecd Apply 
61 slides with script"? " y 

^'^rron/q^ll3S Regional Office/Civil Service Conmdssion/ 

Description: Designed to be shown to high school and" college classes 
and women s clubs, the filn describes ^an\i.s^fl«s women in a variety 
of jobs— flood control engineer, attorney, chernisl^ accountant, 
radio equipaeut installer and repairer, photograp^r, and others 

Title: Job Int ervie w. - Three Younr. Uomon 
17 minutes, B/U', 1968 ' 

Source: Business EducaLion-Filns/5113 16th Avenue/Brooklyn, 11204 
Description: Three young wocien are interviewed for a job- The 
discussion centers on mistakes they make during the 'interview for a" 
job, and how to correct them. * > 

Title: Never; Underesti:z:ate -the Power o^ a U onan^ t ' 

20 minut^ ~ ~ — ^ 

Source: *Korma Briggs/Dcpartment of . Apprentice.ship Troininr/ 
310 Price ..Placc/Dopartnient of Labor, Industry^ Human Relations/ 
MaJison,. WI ^ _ ^IHJ 

^^scription: A film showing wonon pcrforning well in so-called male 
occupations. 
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*FilBS dealing specifically with women in science. 
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Title: ModcrnWomcn ; The Uneasy Life ^ 
55 minutes r B/W, 1905 

Source: University of Indiana ^ 
Description: Faces with candor — the fcellnRs of both women and men 
regarding the tradltiorjal role of women. The new freedom involves 
multiple choices which '^reate anxieties. Participants inclu<ie young 
married women, college^ women^ career women. 

Title: What Is A Woman ? 

30 minuteb^ 16iam, B/W y 

Source: ^University of California/Extension Media Center/Berkeley. 
CA 94720 1 

Description: Keith Bcrvick^^nd Margaret Mead discuss what is feminine 
and masculine, as pr^crl^tsd by society and confused b^*fchanging 
patterns. One of the^srffrics , Choice; Challcnr^e for Modern Woman . 

Title: kliat Is The Shnpe Of Tomorrow ? 
30 minutes, B/W 

Source: University of California/Extension Media Center/Berkeley. 
CA 94720 j 

Description: Jeanhe Noble^ -and Rabbi Alfred Gottschnlk discuss' 
variation in pers^al^ st^indards , beliefs, and values; spiritual, moral 
and interpersonal sources of strength; and women's power in slumping the 
world of tonorro'jf One of the series. C hoice: Chtallenr.c for ;:oJern 
Woman." 

Title: Who Wants Frecdon ? 
30 minutes, 16zm, B/W 

Source: University of Ca]j.f ornia/Extcnsion Media Center/Berkeley 
CA 94720 ^ • 

Description: Elisabcth^Mann Borgese and Richard Lichtman discuss the ' 
me«-ming and consequence ol "freedom" . . much self-determination 

and in what areas of life? One of the series. Choice: ■ Challenge 
for M6dern Woman . ' ~ 

Title: Wom-an Is 

27 minutes,. coJor, 1969 

Producer and Source: .Vn^erican Standard Assbciation/lO-^E. 40th Street/ 
New York City, NY 1001.6 

Description: Examines the personal, phiaosobhy of the wobi^n in today's 
^world and shews her in r,on:c of ^er cnany rotes, as an /enigma, a philoso- 
pher and a romantic* . . . ^ i 

*Title: . . . keep the door gpon 
19 minutes, 16rjn, color . ^ ^ I 

tlmraaker: Charles E.-J:ockelrca$ ^ 
urce: Motion Picture Production Division-3153/Sandia Laboratories/ 
Box 5800 /Albuquerque, N>r 87115 . — ^ 

Description: Filn desigped to encourage young wocen, to "keep the door 
open"/<rti career options aatt to consider non-traciitLbnal careers, espe- 
cially nath^nd science. 'Discussions of life and 6nrk with numerous 
professional vwrrCn involved in non-traditional careers. 
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Title: New Careers for Women I 
17 nlnutes, color 

Source: American Educational Fllma/331 North Maple Drive/ • 
Beverly Hills, CA 90210 

Description: Restructuring of the roles betw^n the sexes will be 
illustrated in a disOMsion of the new family and the irO*c which the 
creaLlvc working woman will have in the world of the future. 

T 

Title: Wages of Work 

30 minutes, 16nun, B/W " ^ _r- 

•Sourcc: University of California/Extension Media Cen^r/Bcrkcley , 
CA 94720 

Description: Mary Keyse»ling and a panel of employment experts 
^discuss why, how, when, and where women work, and effects on family, 
job, and community. One of the series. Choice: Challen;:;e for 
Moderrf Woman . ' 

Title: What's The Hatter With Alice ? 
30 mlit.utcs, 16mm, color, 1972 
, Source: Newsfilnis, USA/21 West 46th Street/New York City, NY 
Description: Prepared for the Civil Service Commission, the film 
communicates an understanding of "upward mobility." ^ 

Title: The X- Factor: Women As Pcoj^j^^ 
30 minutes each (one inch video-tape) 

Soufce: Cornell University/Director ETV Center/Van Rensselaer Hall/ 
Ithaca, NY 14850 i 

Description: Two half-hour programs on. the statius and image of women, 
developed for a course at Cornell. .1 

Title: Childcare: People's Liberation * ~ 

20 minutes, 16nra • 
Source^r- San Francisco Newsrccl'/DcpartmenC W/i232 Matket Street/ 
Room 101/San Francisco, CA ^ 94102 ' ~ ' 

Description: This film reviews how mothers and children ip this 

society tie eacH "other down. It shows, through examples ^^ow comaunitr 

run childcarc centers are i step toward liberation- / 

N 1 - ■ / . 

TttUc: Wh<y is Sylvia ? y- . 

• • 27 ainutAS, B/W, 1957, i?479-3-- ) . 1 ' 

Source: University of California? Ex tens ion Meiia" Center/Berkeley. 
* CA 94720 ^ . . ' 

Description: Study of the dreams, fears and hopes of a l^yeas^^old ^ ' 
girl, "half child, half woman" ^nd of her relationships with her" family 
school ^d friends. 

Title: Teach Your Children Well \ 
30 minutes, l6mm, color 

Producer: Mar ta~ Ashley; Ass^ot: /producer : Nina Janowsky; Assistant: 
Marty Coe 

Source: Femedia/2286 Great Highway /San Francisco, CA 94116 
Description: Documentary about three womsnr 'a Black, a Chicana, and 
a white woman iti a comparison of how their parents educated them' and 
O ^ow the consequences ol this affects them- todav. 
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Title: Choice; Challenr.c Tor Mod ern Women 

series of 12 films each JO natnutc^, B/W, 16nixn, 1967 

Source: University of ^^iftrnia/Exten^lon Media Center/Berkeley, 

CA 9A720 \ / 

Description: Twelve discussion prop.rams designed to^rhelp women 

srrlva at rca55oncd choices as they make decisions affecting thenisclves, 

their faailicSf and society. 

# 

Title: Anything You Want To Bq. 
8 minutes, 16mni, B/W 
Filmmaker: Lianc Brandon 

Source: New Day Filros/267 West 25th Strect/Nev York City, NY^( 100^1 
Description: The conflicts and absurdities that beset a hig^ sc^^ool 
glrl^ She mimics female stereotypes: the wordly sophisticate, tfhe 
wholesome homemakcr, the sexy "chick," the sweet young, thing. The 
fllJi raises questions and provokes thought rathd'r thanS|Hrcscribing 
answers. 

Title: Evolvi n g Toward Woman 

60 minutes • 
Source: Contact Dcidre Walsh, c/o The Feminist Voice for more 
information ' " * 

Troducer: DeidrC Walsh 

Description: The supple of women to redefine themselves in tl^ midst 
of the changes th^C^^^^ happening in our culturte. It presents an 
i«tjoduction to thq issues, rathor than narrowirt^ in on one specific 
l ^V- Tr includes. rap sessions, interviews, and scenes of .everyday 
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Title: Crowin g Up Female: As Six Becorig One 
60 minutes, 16a:n, B/W 

Fllmnakcrs; Julia Keichert ^Jaaes Klein., . 
Source: . Day Fllns/267 West 25th iS erect /New York Cit>?, NY KJPOI; 
or from a^i Francisco N'cwsreel/Departmcnt W/1232 Market Street/Room^* 
lOl/San Francisco, CA 94102 

ll>cscrl.prioh: A docunGptar>' on the socialization of voh«n in America. 
The film traces this pr^jcess through thf lives of six females; the 
youngest is 4, the oldest is 35. In between, the women arc sttjj4ents 
and workers, white and black. A powerful film. 

Title: Woman, Wife Or What 

29 minutes, 16mfti, B/W * * ' ^ ' 

Producer and Source: KUON-TV Univ. Ed. TV StJitfon/1600 R Street/ 
Lincoln, KE 68508 • , T 

Description: Explains that in a'modern many modern womcir have 

feeling^of -being trapped, their role coiVtused. Describes the battle 
for intellectual rdciognltion and^nced for c^^ative achievement. 
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♦Title: To. Be A Woflunn . ' 

13 •InutcjTA lOmrn, color i 

Sources Bliay Budd Filmy/235 East/57cil Strc«t/Ncw York City* NY 10022 
Dcacrl|Jtion:\ Designed as a tool to irlgccr^rc- thinking ^nd «tarc dla- 
ctuisloo, Cirls and young voncn*vcrc Interviewed and ISJ^ours of 
feminine volcen »pc«klnR of thcosclves^ ihtiir self-imacc, their 
Attitudes^ their conviction, and themselves were collected. The 
bc5t statement^ were put Into 6 sections: girlhood, personhood, 
fctnlalty» «ati-stcreotypes . - scxuall ty and Idealism^ 

♦Title: VopcnJ?; Work: EngtneerinR 
26 miixuccs 

>urcc7\ Massachusetts Institute of Teclmology/Ccntcr for Advanced 
Engineering Study/Cambridge, Massachusetts * 
Description:' Designed for use by secondary school students in scienQC, 
nath, social studies, and career education classes Jt\c film is 
^ intended to provide in-depth portraitaf' of- women students and.profes- 
' sionals, giving their personal views >About the opportunities, probfcns, 
and rewards of an engineering career. * ^ 

V / . , ♦ 

^Titlc:^ W oraon in Scien ce ^ r ^ 

Source: Queeiisborouch Conaunity Collcge/Baysldc/ Kew York 11364 
description: This is a Ciultlnedia B^ckagc containing crassettc inter- 
views, slides and articles plus references, showing ythe work and 
lifestyles of six $^ucccssful contijniporary fen-^ile sclent ir.j:^. Dp^i^nod 
for use by ypung- woracjfi making cd#ational and career! choices.-^ 

Title: A^orld for yon^on in Ehgin<?ering 
Fllnxakcr: Ecll Telephone 
, Source: Bell Telephone Companies/Availably Fa] 

Descriptia6Y^ A filn^ designed to encourage ^ung •AJoc.en to consider 
englneojring a career. Six woi::pn engineers fron Sell JLabs fc^lk 
about their experiences in engineering. / * ' ' ^ , ^ * V 

* * " 

We understand that a number of -proaotional films dealing with > 
women in science are beiag produced privately by various companies, 
. including General Electric -and Kodak; however, vc hav<y been OiTsuccess- 
ful in our attempts to locate these films, or their titles^. 

♦Title: ^ . ,How*Many Eves ' %• 

14 minutes * ^ • ' ^ 

Filmmakers Zclda Zeldin ' . . ^ . 

Source: Women's Media Wbrkshop 

Description: A film about a womai{*s long, but successful,- struggle 
to secore\a promotion the nej^ jobyup the ladder, for which she 
is clearlyN^c, most ctOalif ied\ / The *film illustrates the problems- 
she csncounte^ Vith a manager who thinks women should be kept in their 

' placc» her co-wJrkers (both men and women), and her husj^rid. Thfe 
film Is intended for corporations, educational institutions,.^and 
counMling and management consulting organizations. The film Cas ^ 

' produced in cooperation with the U:S. Civil Service Cojirais^l^n. 
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APPENDIX G 
SELECTED ANNOTATED BIBLIOGRAPHY 



American Association o'f University Women Educational Foundation. Coun- 
seling Techniques for Mature Women. Washinjgton, D.C., author, 1966. 
290 

Report of a pilot adult counselor program, directed by Eleanor 
Dolan under contraelt with the Office of Manpower, U.S. Department 
of Labor. The consultants and participants in this program became 
convinced that counselors must have knowledge of adult women's 
psychology, information about the educational resources available, 
knowledge of the techniques of counseling, and information about th,e 
current job market. Women returning to work are insecllre, unable to 
••piece together" help. They need a relationship with one person who 
can help them work out the basic steps • A full report, with an 
appendix of 158 pages containing suggested readings, syllabi, course 
outlines, and case histories. 

An Imperative for the Seventies: Releasing Creative Womanpower: A Guide 
for Counselors of Mature xom^^. University of Missouri — St. Louis, 
Extension Division, 1969. 31 p. • 

» 

Proceedings of a summer wo'rkshop sponsored bv the University 
of Missouri — St. Louis,' Lindcnwood College and the National 
Association of Women Deans and Counselo^rs. The purpose of the 
workshop was the explpratibn of the societal attitudes and emerging 
options for the education and employment of women in the seventies* 
Papers by Esther Westervelt, Gladys Harbeson, Carole Leland and Ruth 
Van Doren are included. A schematic cycle of the educational process 
for identifying, planning, implementing and evaluating programs for 
women, and delineation of potential target populations of women by , 
King M. Wientge is also included. 

Astin, Helen S. and Thelma Myint. "Career Development of Young Women 

During the Post-Kigh School Years." Journal of Counseling Psychology 
v* 18, no. 4,. July 1971, p. 369-394. 

This study of 5,378 women during the five year period after high 
school demonstrates that a certain amount of career predictability is 
possible. Girls who in high school score high on scholastic aptitude 
es'pecially in mathematics and who plan to go to college, usually 
choose fields that require greater career commitment. Plans to do 
office work or to be a housewife are iifede by girls with less aptitude 
ana fewer academic interests. Girls who are interested in social 
service or health fields,^ but have little interest in further educa- 
tion usually continue to choose these fields. Full-time employment 
after high school, and early interest in business and management , -a 
B.A. degree, and unmarried status proved to be the best predictors of 
plans to pursue a business ca-reer. 

Despite the fact that c^lose to one—half of the -women studied 
changed their career plans during the pejiod studied, early pattern 
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and interests predict later career outcomes. Since many women roust 
dccixlc at high school graduation about future careers, counselors and 
educators should assunc responsibility for guiding these young women* 
to make plans most appropriate for them^ especially those planning 
careers that require specialized training. Guidance becomes even more 
crucial for those girls of high ability and low aspirations who later 
learn that office work or being a hocisewife is not commensurate with 
their interests or abilities. ^ 

Bank, Ira M; -^^'Children Explore Careerland through Vocational Role-Models." 
Vocatibniirl Guidance Quarterly , v,. 17,' no. 4, June t969, p. -28A-289. 

The .author feels that boys and girls in elementary schools are in 
need of expfeyrLcnces which can provide maximal opportunity for 
vocational inc{uiry. A broader base for vocational choice can be 
developed during those formative years and counserbrs can help build 
an expanded "career-land" in which the children are ^exposed to the 
world of work and workers at an early age. The individual's choice of 
alternatives in his future years may be enhanced by this exposure. 
The author describes a role-model program whrch*was used^in an 
ele'mentary school and evaluates it. 

Cook, Barbara. "Roles, Labels, Stereotypes: A Counselor's Challenge." 

Journal of the Natio aal A.ssociation of Women Deans and Counselors , 

. V* 34, no. 3, Spring 1971, p. 99-105. 
* * * ■ 

The author discusses answers to the questions: what should it 
mean to a counselor to have an increased avareness of culturally 
defined roles for men and women? How may a 'counselor increase her 
own avareness? How does a \counsclor/ s self concept affect her 
ability to help individual.^omcn find answers to their individual 
problems? 

) • 

Daly, Edith M. A Theory for the Vocational Counseling of Women. Doctoral 
^Dissertation, Ohio University, 19.70. 199 p. (University Microfilm 
Pubrications No. 71-16, A83) 
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A study designed to jiey relo^^ conceptual framework foi 
. the complexities of female occudktS-onal choice and suggesting a 
vocational counseling process. Literature of the past ten years was 
reviewed.' It appears, says the author, that objective knowledge of 
individual traits and/or of. factors operative in job sitUc-ftrions does 
not explain wor:en' s* voca tibial choice processes. Fwesear'ch f indings 
seem to point to wliaf could be called a "situational" view of women's 
choices. The decisions vou:cn make about career patterns and specific 
-occupations are made in the light of their o\-m individual priorities^ 
at a particular point in time^ in relation to their perception of 
the meaning of a number of variab3e3 impinging upon and within them. 
The author, discusses her theory for counseling. 
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Entlne^ Alan D. "At Mid-Life They Return to College and Change Careers." 
Journal O'f Collepc Placotnont t v. 27 ^ no* 4^ April-May 1967 , p.* 50-57. 

The director of the pilot New Careers Program at Columbia 
University discusses the program, and the motivations of people 
wishing to change careers at raid-life. He feels that the national 
» .Interest in this program has "uncovered a finding broader than the 
original scope of the program — countless men and womfen wish to 
change their careers in the middle years." 

Eyde, Lorraine. '"Eliminating Barriers to Career Development of Women." 
Personnel and Guidance Journal , v. 49-^ no* 1,^ Sept. 1970, p. 2A-28. 

4 

Women and girls need speciial assistance in planning careers , and 
vocational counselors need to consider carefully factors in their 
background and patterns development, according to author. ^The 
needs of low income group vomen» for example, are different from 
those of other groups. Counseling young girls requires covering 
far more than traditional topics of vocational interest and aptitudes. 
Coilnselors as a whole, the author states, have been found to' hold 
^ sex-stereotypes, and they need to change these attitudes.. Th'ey 
also need to be aware of subtle changes occurring in occupations so 
that they can prepare womerv for tjie future instead of the past. 

• ) ' 

Fagin, Margaret C* "Analyais of the Performance of Adult Women in 
Missouri on Three General Examinations of the College Level 
Examination Program." Adult Education Journal , v. 21, no. 3, 
Spring 197^, p. 148-165. 

One of the^major purposes of the College Level "Examination 
Program is to give adults an opportunity to secure college credit by 
examination; In 1967-68, three of the General Examinatior^ of the 
College Level Examination were administered to 319 Missouri vornen, 
aged .^5 to 73, for the purpose of conf>aring their test perf orr.ances 
with those of regularly enrolled* freshman and sophon:ore college 
women, and of developing normative data for adult women. A:nong 
the 10 findings listed: chronological age has no bearing on the 
ability of mature women to perform well on the three examinations 
used; recency of .formal education is significantly related only to 
performance on the Natural Sciences Examination; level of formal 
education is signif icantly^relatcd to all three examinations. These 
and otho-r findings have important implications for counselors of 
adults y college admissions officers and employers of mature women. 

Farmer, Helen S. and Martin J. Bohn, Jr. "Home-Career Conflict Reduction 
and the Level of Career Interest in Uomen." Journal of Counsel an ?; 
Psychology , v. 17, no. 3, May 1970, p. 228-232. ^ 

Many women experience conflict between home and career because 
of' the cultural lag between social opportunity and social sanction. 
This study was an attempt to reduce home— career conflict eMpcrimentrjIly , 
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by providing <i measure of social sanction f or \dcinanding career 
roles and to measure the effect of this reducmon on home and 
career interests. In addition, the study controlled for nflrrlcd/ 
single status to determine its relevance to vooational interest when 
home-career conflict was reduced. It was concluded that the . 
level of vocational interest in women, irrcspectdve of married/ r 
single status would be raised if home-career conSllct were reduced. 
^Women's attitudcsr toward careers can be affected \nd counselors 
must take time to discuss some of the issues involved in the voca- 
tional choice process for wraen. Such clarification could be built 
Into high school and college curricula for girls, "warranted when 
one considers the gain to society if women chose careers commensurate 
with their potential." 

Fortner, Mildred L. "Vocational Choices of High School Girls: Can They 
Be Predicted?" Vocational Guidance Quarterly , v. 18, no. 3, 
March *1970; p. 203-206. 

Although counselors are becoming aware of the changing patterns 
In labor force participation of women and the need to help girls 
prepare fbr the future , they have difficulty doing this because ofl 
lack of knowledge of factors contributing to the vocational choice 
of girls. This study attempts tc identify some of these factors, 
usins JtQ scores, Sims Occupational Rating scale, "^o^ial class and 
family wage earncirs* occupations, on sc group oY AOO jhigh school 
Juniors and seniors in Missouri and Wyoming. Results show predictions 
can be made. 

Friedersdorf , Nan6y X>heeler. A Coinparativc Study of Counselor Attitudes 
Toward the Further Educational and Vocational Plans of High School 
Girls. Doctoral dissertation, Purdue University, 1969. 171 p. 
GJnivcrsity Microfilm Publications no. 70-3887) 

An attempt to det*i&mine the attitudes of .counselors toward the 
educational and vocational goals of high school girls, and the extent 
of difference between r:ale and feniale counselors. The counselors 
were compared in a role-playing situa^tion where they acted as 
college bound high school girls and non-college bound girls. The 
counselors^ were also given the Strong Vocational Interest Blank 
and Personal Inforniation Forrns to complete. Some conclusions: 
male counselors associated cSllege bound girls with traditional 
feminine occupations at semi-skilled levels, and tended to think 
of women in feminine roles ; f ezuale counselors tended to expand 
the traditional inage of fcnialc work roles; male counselors, per- 
ceived the college bound girl as having positive attitudes tot/ard 
, tra<^^ionally fcnihine occupations regardless of the classification 
lev«r of the occi^ation. Such perceptions may affect the higher 
educatidqal and vocational goals of the female student. Recom- 
mendationa'*"'*«uL^sijjE5estions for public school programs to exiJa^d 
occupational horizons for woncn are presented^ ^ 
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Gardner^ Joana. "Scxlat Coun^ling Must Stop." Personnel and Guidance^ 
Journal s v. A9, no. 9, May 1971. p. 705-714* 

The author' states "Today, It^ Is probably not a serious mis- ^ 
representation to say that all counselors arc sexist." The myths 
about women ncod to be eliminated and texts and curricula from pre- 
reading on need revision so that children will develop aspirations 
according to their individual characteristics rather than to their 
sex. She sugst^sts tha t counselors must take courses taught by 
feminists, participate in consciousness-raising groups, and pursue 
Intcraships supervised by feminists. 

Hall, Cuin. "A New Look at Women and Vocations." American Vocational 
Journal , v, 39, no. 4, April 1964, p. 25. 

The author contends that education has a responsibility to the 
girl in school and to the women wish:^g to re-enter the job market. 
Vocational schools might explore job orientation courses and womcn's- 
organizations might sponsor job clinics where free guidance by 
career specialists could be given. There is also a need for educa- 
tors, especially vocational teachers, to meet more frequently with 
business and industry personnel, and employmeirt agency personnel. 

Johnson, Ray W. "Parental Identification and VocatioWil Interests of 

College. Women. " Measurcr^nt and Evaluation in Guidance , v. 3, no. 3, 
Tall 1970, p. 147-151. 

The subjects in tliis study were tested fpr occupatlonarl interest 
and Identification with nother or fr.ther. From the results it vrould 
seem that woncn with interests in areas that are basically scientific 
tend to identify more with their fathers than their mothers. The 
results further siij^r^cst that identification with the T?.other, as 
measured by the technique of this study, is not a zzajor consideration 
in the foraation of the- sex-typical occupational interests. Career 
interests are not necessarily acs^ociated with nasculine iderit if icatio 
but ciathenatical-scient if ic Interests may be so associated. 

Levine, Adeline Cordon. Marital and Occupational Plans of Wonien in 

Professional Schools ^ Law, Medicine, Nursing, Teaching. Doctoral 
dissertation, Yale University , 196S. 139 p. (University Microfiln 
Publications no. 69-13, 353) 

Social clnss, backj^^round factors* future plans and current 
experienccG of students at four professional schools were studied. 
Two of the schools <lav, medicine) were characterized as masculine 
fields, the other two as feciinine. It was found that wor.en in t!ie 
masculine field schools cane froui hlr.her social class .backgrounds, 
'and had mothers who were better educated and approved of a v,sriety 
of career roles for vorncn. These findinss were interpreted as shovrin 
that not only the financinl resources to iniplcn:cnt career choicr's, 
but models of orientrstion tova'rd female occupational and educational 
roles differed between career field groups. 

t ' . 

/ 



Lcvls» Edwin C. Developing Women's Potential. Ames^ Iowa» Iowa State . 
. University, 1968- 389. p. 

A survey of existing research on women, including ability, 
education, craploytncnti careers and guidance* The author summarizes 
the research which is trcqucntly conflicting. An extensive 
bibliography is included. 

McHugh, Willlani Thoiuas. A Study of the Difference^ In Self-Concept and 
Occupational Role Concepts, of Young Women itnO Middlo-Agcd Women 
In Occupational Training Programs. Doctoral dissertation. University 
of Oregon^ 1970. 96 p. (University Microfilm Publications no. 71-1333) 

The theory that an individual uses her occupational choice as 
a means of self-actualization was the position of this study. The 
study investigates the effects of age on the relationships between 
self-concept and occupational role concepts. The analyses of data 
in all areas of the study revealed no significant differences 
between the middle-aged women and younger women of this study, who 
were in the final stages of professional and semi-professional 
training at an urban comnunicy college. If, however, the directional 
pattern of the differences in mean scores are not due to chance, then 
some conclusions can be proposed. The author discusses these. 

MacPherson, Lucille I. Tt)^ Effects of Social Class on l^cmales* Perceptions 
of Traditional Sen R^le Adherence in Occupations. Doctoral Disserta- 
tion, Arizona State University/ 1971. 82- p.. (University Microfilm 
Publications no. 71-5981) 

r The pj^mise of this thesis is that socijal class mer^bership 

influenced percept ions of traditional sex-rdle - adherence in occupa- 
tions and these pcrcepLicas in turn affect occupational choice. The 
analysis revealed significant differences between the responses of 
• the- high school seniors in three social classes for semi-professional, 
managerial, skilled, and scni-skillod occupations. Sex role adherence 
appeared to be a function of social class membership. To the extent 
that this population studied is representative of female high school 
seniors, it con be concluded that social class i.<5 an in:portant factor 
influencing; perceptions of sex role jstereotypes' in occupations. There 
findin&s help toward a better unders'tanding of sone factors involved 
in girls' occupational decision making and subsequent development of 
a theory of vocational choice for wor.en. 

Masih, Lalit K. "Career Salicndy and Its Relation to Certain Needs, 

Interests, and Job Values." Personnel and Guidance Journal , v. 45, 
no* 7, March 1967, p. 653-658. ^ 

The high career-salient woman , according to this study, shovs a 
hi"gh need for achievement and perceives herself as capable of. enduring 
long periods of work. She indicates a strong desire for fane but 
is less concerned with prestige. However, this is a snail portion of 
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the woacn tested and compared to men* a much smaller proportloh* 
According to^thc author "the rccoRnltlon of these differences Is 
essential for any i;uccr3:5ful coimnclinj? progrna . • • a program 
nore oriented toward nonoccupa t rbnal Intercntfi and motivations 
might go a long way in clarifyihg the goals of women.'* 



Matthews* Esther and David V. Ticdcman. •'Attitudes Toward Career and 
Marriage and the Dcvcloprncnt of Life Style in Young Women." 
Journa l of Counseling P::;ycholocy » v. 11, no. 4, Winter 196A, 
p. 375-38A. 

A study of 1237 girls, representing the developmental stages 

of early adolescence* adolescence young adulthood and their 

attitudes toward career and marriage. -One interesting finding is 

the drop in career cotjnitncnt from junior to senior Tiigh sc^ol. 

The high school group s.how^d a greater acceptance of marriage. The 

authors feci that a^*^najor theme which appeared in the responses is 

that women feel that ncn take a dim view of the expression of 

women's intelligence, and it is therefore wise to accept this situation 

if one wishes to marry. '^^^ 

t 

Moonoy, Robert Francis. A Multiple Discriminant Analysis of the Interest 
• Patterns of High School Girls. Doctoral dissertation,' Boston 
College, 1968. 147 p. (University Microfilm Publications no. 69-12, 
329) 

This study attcrrptcd to discover if significant differences 
exist amonr; college preparatory high school girls categorized into 
broad occupational prc^ferencc groups. It also attempted tq exar.ine 
the nature of any differences and classify girls into occupational 
preferei^ce groups on the basis of these differences. Results shouted 
that the interest pat terns \of many high school girls seem to crystnl- 
lize by the time they entcr\ 10th grade. It further showed, according 
to the author, tJ^.at it was possible to classify girls, on the ba-^is 
of their interest pattern int\ t:ore specific occupational groups 
than science or non-ccionce. T^*e classification procedures of this 
study night suggest to the guidance counselor a new and effective 
method for helping high school girls to select appropriateo careers . 

\ 

Mowesian, Richard. "Ed-acat icnal and Career Aspirations of High School 
Fema Ic s . ** Joiirn nl of the >Tat ionn l A t= socintion of Vroren fTo an s an d 
* Couof^clors, V, 35, no. 2, Winter 1972, p. 65-70. 



According to the author, this study implies that girls are not 
satisfied to cntar the labor market in just l^y job but have definite 
post high i;ch€>ol objectives as well as levels of occupational 
aspirations • If tlie data from this investigation of girls in*7cxas 
can be acccpled as representational of our adolescent fcnialc popula- 
tion, then there are some inplica t ions that counselors will - need to 
consider in carocr planning with the girls. The author lists and. 
briefly discusses four considerations. 
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New Pattcrnsi of Emplo/n>cnt • Procccdlnj:?! of the Canf crcnce-Workfiho{r, 
^rch 29, 1966, Center for {:<^ht Inning Kducntion of Womt-n. 
. Ann Arbor, Mich., University of MlchiB-m, 1966. 143 p. 

Mjfiny women wish to rcriume their Interrupted formal cdur)kiion, 
or enter new fields, hut they want to be Trained In a field 4l»^'ro 
their jiervices will be needed. The erophas^is of thin conference 1» 
to dincovcr tJie inor^t pronltjinf: fields of employrn^nt for the 
educated matiirc voacn who vnnt' to work only a twenty to thirty 
hour week because of family rcnponsibirllt ics. ' ' 

Ohlscn, Merle M. "Vocational Counseling for CIrls and Wpncn." V ocationa l 
Guidance Qunrtorl y, v, 17, no. 2, Dec. 1968, p. 12A-127, 

4 

Because society * s Influence has not encouraged glrlc to tnkc 
•erlou.sly the choice of an out-of-honup career^ the author^fccls that • 
the counselor nu!>t make special efforts to cope with the sex role 
- problems and encourage girls to cater renponsible positions in 
business, induntry and the professions. 

Okun, Barbara-vi\_/ "Later Careers of Voncn Colleco Craduntes." Joi :rr.al of 
the Nat i onal A ^;socl ntion o f Vop.o n Ueanri and Counsclo ry;, 35^, 
no. 2, Winter 1^72^ p. 33-8*9* 

Tncreaslnsly, counselors arc having to deal with the proble-tis of 
the extended work life of the mature wo:r-in. f luore were kno^n about 
the potential influences — early' vprk, eJucntion,. fa-iiilial expc^rlences — 
counselors' would be better oble to-help collcpo girls identify the kind 
of variables they should consider during their fcrthcoaing career 
and hor..cmaking periods. Coiinsolors would then have a better undcr- 
standiug of the special coaslderations nece?*snry in the study** of 
women's occupational choices. The purpose of this study was to 
identify ^thc -factors tf;at deterr:ine the occupational choices of a 
laarried worsen 12 to 20 years aft^r col lc::c -graduation follovi^S a 
period of at least seven years as a hoz;cinaker. 

Rczler, A^nos C. "Characteristics of Hi^h School Girls Choosing Tr;:ditronal 
or Pioneer Vocations." Pcrsonnol and Guidance Journal , v. A5, no. 7, 
/March 1967, p. 659-665. ~ 

Junior and senior girls in a Catholic girls' hi,^h school in, the 
mid-vest were the subjects of this study. The characteristics of 
girls w!io vishc^d to be pioneers, i.e., physiciahs, tnathernat icinns , 
scientists, were corriparcd with tradit ionals , i.e., nurses, ele:T:entary 
school teachers. Acidenic aptitude, interest, achicvcnii^nt and 
personal i ty di ffcrc^n tinted pi once rs f rori tradi t ional . Froa the 
results it seen, clear to tliC autlior that pror^poctive pioneers can 
b^ separated^ fron tradi tionals by the tir.e of tlie jrnior year in high 
school. Thcv inplications of this for counseling -high school £arls 
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SchliiM«>l. Robert K. **Ocvc lopnrnc of a Carrer-OricntaMon Scale for 

Vomrn." Jou rnal of Co unM clln r ^ PaycholoKv . v. 15, no. 3, Hay 196S, 
p. 257-262, 

Thin study dovelopod a Co^-rcr-Or %^nt«t ion Scale which dlncrlnl- 
n^tcii between career anrf non-carccr oriented women on the b.iala of 
Intercjut. Tlie rcnultn were favorable to the hypothcaia that arcas'^of 
Intcre.'X of women classified as "career oriented" differed 
significantly fron: thor.e of "non-career oriented" wooen . There 
Is evidence that woisen can be ordered along a contlnuua of career 
orlcncat Ions on the ba.«iis of chclr interests. 

Scdlacck. Caroline Gladys. Scltcted FacCors Affecting Certainty and 
Pcrslatcncc of Vocational Choice for Coiycgc Women. Doqfcoral 
dissertation. University of North Dakota, 1968. 123 p. (Unlvcrjffly 
Microfilm Publications no. 69-8567) ^ 

The purpose of the study wa» to Investigate vocat ional . choice 
and persistency in relation to the college factors: type of 
vocational choice, voc^stional Interest patterns, personality nejids, 
academic ability and pcrf oraancc. and fanlly bnckground. The study 
was done In f..-o steps with follov-up ques tlonna ir i-s . Sonc flndinc-.** 
for the firsit pare: nore women fron the "very certain" vocational 
choice anJ5s^"falrl,y certain" groups chose tradition.il vocations 
than the "Oiicertaln" group; the "very certain" jroup scored lower 
than the other groups on the mar her-.it ics and natural scleucc ce<:tr. . 
Findings of the second part revealed that by the end of the second 
year in collci^t- 90 percent of the women were preparing for traditional 
fcainlnc vocations. Women who had been "certain" or "fairly certain" 
of their frci-.hr.an voca::ional choice tended !to change their vocational 
choice. 

Stafford. Rita Lynne. "A Study of the Process ^ Vocational Devclo?-:ont ' 
in Professional V.'ocicn." Journal of the Kntlon.il A sr:qc^atiort of 
Wo rcn Dc.ins^ and Couriqelor s . v. -30. no. 4, Surx^er 1907^ p. 190^T92. 

* 

This study of outstanding wocon In New York State who 'h.id 
been practicing in the fields of law, cedicinc. dcntistr)^. nursing 
and educational adr.in ist ra tion , shoved that with the exception of * 
educat ional jd-inistration , approxir:.-:tely'onc-f if th of the recpof.dcnts 
"knew" prior to the age of 12 that they wanted to enter the field 
in which they are presently cr\f.ar.cd. By the tin<; they had entered 
college, 26 percent of_ th<r attorneys know law vni; their chosen 
profession, 4.5 percent' of- the doctors had decided on n-.cdicino, 17 
percent of tUc educational 'adaini strator? had clioscn the educational 
world and 19 percent of the nursing ad-ninis t rctors had made their 
decisions. Tlv.-se results, in conjunction with tables reveal thJt 
influential pt.r;:onr:, attitudes, and events cor.bined with data 
concerning youthful career interests should cause^educat ional 
institutions to rc-exaninc their patterns of student guidance. 
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Scclnnuinn^ Anne. •Trtru^lr Rule Pcrcrpr Ipn am a Factor In Coiiii%r lirfK*** 

Jou r a^^tl^ o f t he* N4 C lnn4 I A^noc 1 li >n o f .^^^jy n Df .1 n a t\ C o n n 1 i>r *4 ^ 
V. ^ no. 1, Fafl iV^bf p^. 27-33. ^ 

Th« Author, who h^« cotvluctrtj nuny rituUlrfi on nc-x role con- 
crptw, nu»tcrt. •'Irrritpcctlvc- of .^ptr, tdarftal rJt.^turt, rair. cdur^iclon 
or jioclo-cconomlc inatxipt, wonrn mrn to br arr.b 1 v.i lent with respect 4 
to home and career.*' Coiini*rlor» au-^t now Idr-nrtfy thlr: proSlcm of 
grirln^Mt un c.nrly age to hrip rhi-na make .ippropr i.ntc cholccn in rc^bl 
^^*r Since counr;clinK I?i now more thnn currlcular advice and nin^r 
roMr confllrt In *io prw.ilcnt. the* m^cd for r.irly counfM-Hng In :irho 
^ !«' capccl Ally urgent. Without ninrh hclp» ••woorn nrc likely to 

experience frur-Cr^rlon In whatever role they lIioo'^c," THr pri^.nrnt 
AtAidy Itt an attempt to uncover the b.^nc« for the role-conflict by 
Invent iRat ln;n; a group of college worsen. Evidence Muf;K.<"*rs fitronftly/ 
that counfielorj* r.iu^tt connfcler the potential life-style of younr, %i 
women cllentri again:«t Clie backproond of the vieWM and llfe-ritylcn 
,pl their parentn. Parents* attlj^^uJcr; represent both a dir«:ctlon and 
a limitation for young vcnen* Every yovuig vorr.tn nunt be hrlpt^rf to 
make an early start in nssesninf: h<^*r own needn ♦md c:oa%urlr.n tht*.e 
necdis in rci.itlcn to the cnviron-^cnt . In addlric»n, all concernrd 
with the n«*i-d to help yoitnf; worx?n pl.m trur. t co:l^i^uully ^tre-.r* th<- 
need for unlverr.^il free day cnrc. 'Ulltlnatoly only this vill p.ive 
wnirn the^opportunity to choose fre^^y between hone and career." 

Tennyr.c»r, W. Vc.acy, Thonas A. Soldahl, and Charloir - Mueller. The 

Teachi-r's Role In Career Devo lo^^rien t , Wa-^hln;-,: on, D.C., Y.VLZtov..\\ 
Vocational Guidance Association, I06>. 107 p^ 

Revised edition of*a Minnesota Dcpartr:cnt: of Education 
publication. Accordinr. to the- aethers, nn effective ^:uidjr.ce 
irregr?5!?» is depertdenr to a consider.-:! I c errtont on tJu- actfvo par^Ici-.^ 
tlon of dr. ir.roeru teacherr. . Tearfu r can r-^ku^ an ir.portaat ccr.tr^'r Lo- 
tion In poir.iin;^ out tlio re ! a t i on : p of the r.uNjectr. they trach to 
various career ;, Tne^ccu^ of t; :r p^iMicarlon Ir. on th^^ rvcthods 
and media for relating subject n^ittcr to vocational dcvclupnent. 

Thontas, Arthur S. and ??tnrrr-in K. Stewart. "Counselor Response to Fcr^nle 
Clients with Deviate an J Ccnf or*, i Gcal:i." Jr^ uj- r: a 1 of r n un - I i r: - 
Pr>ycho!o-y, v. 18, no. 4, July 197J, p. 352^357. 

Counselors^ alon- vith voren, arc s trurifli;;- with the.dis- 
crepancie::; between stcrcc»types of the past a;u! the current societal 
. changes. This^ study v.*::: desi^n.-d to test t!ie response of rocon^.^ry 
school coun:ie!orn to w!io '".vTecc t r*^:d i t ionaj occup,-] : ionij ar: i 

those who select what arc connij^r.-c r^ioculine -foals (deviate). 
Sixtyfour coiinoelors were te'^ted* nc-ult?: were: Fonialo couv.elors 
were more acceptinr. of both typor. of cirl:-i th.in rr^-ile counselors;*, 
couns-clors^ rcr.'^rdlc-.!: of sex, rated conforrip- n*^'"!-* more 
appropriatC\rnin dv-viarin:: ^:cals; counselors, ri rard 1 o-.*. of St^x, 
rated girlr. wM'th di.-vl :ie career r.oil ■ to b^! r:nr.- ir; ne^ d of cou--II:: 
than those with conlorraln;^ goals. Dt tails of the study «rnd i3^.:>iie :- 
tlons arc* diiicu^scd. 
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